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PREFACE 

Meteorological  information on the s t ructure  and general  circulation o f  the upper 
stratosphere and mesosphere was developed from data  derived  through  certain  indirect 
measurements and, i n  more recent  years, from di rec t  measurements  such as  obtained by 
meteorological  rocketsondes.  Obviously,  atmospheric  research  requires  reliable and 
suf f ic ien t  measurements t o  specify  parameter means  and the i r   var iab i l i ty ,  and t o  achieve 
an unde r s t and ing  of the  various  atmospheric phenomena  and anomalies that   contribute t o  the 
variability.  Large-scale  annual,  semi-annual, and longer  period  (e.g.,  quasi-biennial) 
changes i n  the atmosphere can account for  considerable  differences between sumner  and 
winter  seasons,  for example, stratospheric  pressure changes  of over 100%  has been observed 
near  the  poles.  Furthermore,  synoptic  systems  cause  large  temperature  variations  through- 
o u t  the h i g h  lat i tude  stratosphere which clearly  influence  the dynamics and climatology o f  

the  winter hemisphere, and a i d  i n  producing the observed var iab i l i ty .  This v a r i a b i l i t y   i s  
a  principal  characterist ic of the upper stratosphere and lower  mesosphere which  makes 
acquisition of reliable  data  cri t ically  important.  The value of the  data  lies  in  the 
representativeness o f  the  profiles.  Sensing  systems for   the measurement o f  temperature 
and wind have  been developed by various  countries, b u t  t o  intell igently  apply  these 
different  data t o  h i g h  altitude  atmospheric  studies i t   i s  extremely  important  that  the 
measurements be compatible. To achieve  compatability  a number of meteorological  rocket- 
sonde intercomparisons have  been held and have been widely reported on .  The most recent 
intercomparison was between the United States  and the Union of Soviet  Socialist  Republics. 
This  intercomparison was planned as  part  o f  the 1971 agreement between the  National 
Aeronautics and Space Administration and the  Soviet Academy of Sciences which called  for 
an exchange  of meteorological  rocketsonde  data from western and eastern hemisphere  launch 
s i t e s .  This report  provides  final  data and resul ts  from that  intercomparison. 

We are  especially  indebted t o  Dr. Morris  Tepper of NASA and Dr. L .  A .  Alexandrov of 
the Hydrometeorological Service  for  their   continuing  interest  in making this intercompari- 
son a  success. We greatly  appreciate the e f fo r t s  of Dr. Robert  Krieger,  Director o f  NASA 
Wallops Flight  Center,  Virginia,  for  hosting the intercomparison a t  Wallops Flight Center 
and t o  the  personnel  of NASA Wallops Flight  Center and the USSR Research  Vessel Akademik 
Korolev whose expertise made the  mission such  a great  success. 
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RESULTS  OF  THE  AUGUST 1977 SOVIET AND AMERICAN 
METEOROLOGICAL ROCKETSONDE INTERCOMPARISON 
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Wal lops  Is land, VA 23337 
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Moscow, USSR 

SUMMARY 

I n  1971, the   Nat iona l   Aeronaut ics  and Space A d m i n i s t r a t i o n   i n   t h e   U n i t e d   S t a t e s  and 

t h e  Academy o f  Sciences i n   t h e   U n i o n   o f   S o v i e t   S o c i a l i s t   R e p u b l i c s ,   a g r e e d   t o  a coo rd i -  

nated  program o f   r o c k e t s o n d e   i n v e s t i g a t i o n .  The two  agencies  agreed t o   m e r i d i o n a l  measure- 

ments i n   t h e   s t r a t o s p h e r e ,   t h e o r e t i c a l l y   f r o m   t h e   N o r t h   t o   S o u t h   P o l e s ,   a l o n g   a b o u t  60"E 

and 7OoW Longi tudes.  The Americans  agreed to   coo rd ina te   l aunch ings   a long  70'W w i t h   t h e  
Cooperat ive  Meteorological   Rocket  Network (CMRN) i n   t h e  US and t h e   E x p e r i m e n t a l   I n t e r -  

American  Meteorological  Rocketsonde  Network (EXAMETNET) i n   t h e   S o u t h e r n  Hemisphere  and t h e  
NASA l a u n c h   s i t e   a t   W a l l o p s   F l i g h t   C e n t e r ,   V i r g i n i a .  The Hydrometeoro log ica l   Serv ice   o f   the  

USSR, o n   b e h a l f   o f   t h e  USSR Academy o f  Sc iences ,   agreed  to   p rov ide   da ta   f rom  s i tes   a long 
60"E. It was r e c o g n i z e d   e a r l y   i n   t h e s e   i n v e s t i g a t i o n s   t h a t   t h e   r o c k e t s o n d e   i n s t r u m e n t s  

used  by  the US and USSR needed t o  be  compared i f  u s e f u l   r e s u l t s  were t o  be  obtained. An 
intercomparison  of   rocketsondes  sponsored  by  the  Comnit tee  on  Instrumentat ion  and  Methods 

o f   O b s e r v a t i o n  (C IMO)  o f   t he   Wor ld   Me teo ro log i ca l   Organ iza t i on  (WMO) was h e l d   i n  1972  and 
1973  and s a t i s f i e d   t h i s  need. France,  Great  Br i ta in,   Japan,  the  Union o f  S o v i e t   S o c i a l i s t  

Repub l i cs ,   and   t he   Un i ted   S ta tes   pa r t i c i pa ted   i n   t h i s   rocke tsonde   compar i son .  It was 
l e a r n e d   t h a t   l a r g e   d i f f e r e n c e s   e x i s t e d  between t h e  measurements o b t a i n e d   w i t h   t h e  US and 

USSR i n s t r u m e n t s .   A f t e r   e x a m i n a t i o n   o f   t h e   i n s t r u m e n t s  and adjustments t o  techniques  were 



completed, it was agreed  tha t   an   in te rcompar ison o f  t h e  US Super L o k i  Datasonde  and t h e  

USSR MlOOB rocketsonde  should  be  conducted. The t ime was s e t   f o r   A u g u s t  1977  and t h e  

l aunch ings   t ook   p lace   a t   Wa l lops   F l i gh t   Cen te r .  

It was ag reed   tha t  22 p a i r s   o f   r o c k e t   i n s t r u m e n t s ,   e a c h   p a i r   t o  be  comprised of a US 

Datasonde  and a USSR MlOOB, would  be  launched.  Half o f  them  were  scheduled fo r   day t ime  

launch ing  and h a l f   f o r   n i g h t t i m e .  The ac tua l   launch ings  commenced on  August 10, 1977, 

w i th   the   Sov ie ts   launch ing   f rom  the i r   sh ip ,   the   Research   'Vesse l  Akademik  Korolev, and t h e  

Americans  from  the  launch  complex a t  NASA's Wal lops   F l igh t   Center ,   V i rg in ia .   Except   fo r  

m ino r   va r ia t i ons   i n   t he   l aunch   schedu le ,   a l l   r ocke tsondes   were   l aunched  as  planned. 

R e s u l t s   o b t a i n e d   i n d i c a t e  US/USSR rocketsonde  measurement  agreement  improved  since 
the  1973 in tercompar isons.  It was l e a r n e d   t h a t   t h e  mean o f   t h e   d i f f e r e n c e s   o f   t h e  tempera- 

tu res  compare t o   w i t h i n  6°C a t  about 60 km and t o   w i t h i n  2°C near  50 km. However, t h e  

root-mean-square  d i f ferences  are much l a r g e r .  Wind  measurements  were  found t o  agree, i n  

t h e  mean, t o   w i t h i n  3 ms-' up t o  57 km. 
A l t h o u g h   t h i s   f i n a l   r e p o r t   o f   t h e  US/USSR Rocketsonde  Intercomparison  provides 

r e s u l t s   w h i c h   s a t i s f y   t h e  need t o  understand how w e l l  each  inst rument   agrees  wi th   the 

o t h e r ,   t h e r e   i s   s t i l l  a l a r g e  number o f   s tud ies   wh ich   can  be, and  should be, c a r r i e d   o u t  

w i t h   t h e   d a t a   s e t s   p r o v i d e d   i n   t h e  Appendixes.  Recomnendations a r e   g i v e n  on how the  

instruments  can  be  better  understood. 

INTRODUCTION 

Dur ing   recent   years   the   impor tance  o f   meteoro log ica l   rocke tsondes  fo r   observ ing   the  

s t ra tosphere  and  mesosphere became ev iden t .  The da ta   t hey   p roduced   s ince   t he   l a te   F i f t y ' s  

p r o v i d e   v a l u a b l e   s t a t i s t i c a l   i n f o r m a t i o n  on the   behav io r  o f  the   upper   s t ra tosphere  and 

mesosphere l e a d i n g   t o  a be t te r   unders tand ing   o f :   semi -annua l   and   b ienn ia l   w ind   va r ia t i ons  

i n   t h e   e q u a t o r i a l   r e g i o n s ,   s e a s o n a l   r e v e r s a l s ,   t h e   v a r i a t i o n   o f   t h e   s t r a t o p a u s e .  These 

data  have  also made p o s s i b l e   t h e   u p d a t i n g  o f  Standard  and  Reference  Atmospheres ( r e f .  1, 
2 ) ,  and l e d   t o   t h e   s t u d y  o f  many,  many more  processes. The data  have  been  especial ly 

v a l u a b l e   f o r   d e r i v i n g   r e l i a b l e   q u a n t i t a t i v e   e s t i m a t e s   o f   t h e   g e n e r a l   c i r c u l a t i o n  and i t s  

d r i v i n g  mechanisms.  For  example, t h e r e  has  been  a c o n t i n u i n g   e f f o r t   t o  document t h e  

development o f  s t r a t o s p h e r i c  sudden  warmings ( r e f .  3 ) .  These  warmings  were f i r s t   r e p o r t e d  

i n  1952 by  Scherhag ( r e f .  4) ,  and, unders tandab ly ,   a re   t he   ma jo r   pe r tu rba t i on   a f fec t i ng  

t h e   w i n t e r   c i r c u l a t i o n .  Hence an i nc reas ing  number o f   r e p o r t s   u s i n g   r e s u l t s   o f   r o c k e t -  

sonde data became a v a i l a b l e   i n   t h e   s c i e n t i f i c   l i t e r a t u r e .   G e n e r a l l y ,   t h e s e   r e s u l t s  

i nc lude   synop t i c ,   dynamica l ,   t heo re t i ca l ,   c l ima to log i ca l ,  and d i a g n o s t i c   s t u d i e s   ( r e f s .  5, 

6, 7, and 8).  I n   o r d e r   t o   c o n d u c t   t h i s   v i a b l e   r e s e a r c h  it i s  n e c e s s a r y   t h a t   t h e   i n v e s t i -  

2 



ga to r  be  aware o f   t h e  methods  used t o  produce  rocketsonde  data,   and  that  he  be  assured 
t h a t   a l l   a v a i l a b l e   d a t a   a r e   u n i f o r m  and  compatible. It i s   i m p o r t a n t ,   t h e r e f o r e ,  if com- 
p a t a b i l i t y   i s   t o  be  assured,  that   rocketsonde  instruments  of   var ious  countr ies  be compared 

w i t h  each o t h e r   f r o m   t i m e   t o   t i m e .  

I n  'August 1971 , the   Un i ted   S ta tes   and   t he   Un ion   o f   Sov ie t   Soc ia l i s t   Repub l i cs   ag reed  

t o  exchange  data  f rom  launch  s i tes  a long  two  meridional   zones, one i n  the   Eas tern  Hemi- 
sphere  (near 60"E) and  one i n  the  Western  Hemisphere  (near 70"W). I n   t h i s   c o n n e c t i o n  i t  

was r e c o g n i z e d   t h a t   t h e  measurements  from  the  Eastern and Western  Meridional  Networks 
should be compat ib le  i f  s u c c e s s f u l   g l o b a l   a n a l y s i s   i s   t o  be  accomplished.  Indeed,  the 

n e c e s s i t y   f o r  an in te rcompar ison was soon r e a l i z e d  when g l o b a l   s t r a t o s p h e r i c   a n a l y s i s  o f  
the   tempera ture   da ta   revea led   tha t   the  measurements made i n   t h e   E a s t e r n  Hemisphere  above 
about 40 km were cons is ten t ly   co lder   than  those  o f   the   Western   Hemisphere .   Th is   p rob lem 
o f   d a t a   c o m p a r a b i l i t y  had long  been  recognized  by  the  Commission  for   Instrumentat ion and 

Methods o f  Observations (CIMO) o f   t he   Wor ld   Me teo ro log i ca l   Organ iza t i on  (WMO) and it 
recommended tha t   rocke tsondes be  intercompared. Such an i n t e r c o m p a r i s o n   t e s t  was planned 

f o r  1972 ( r e f .   9 ) .  However,  because o f   t h e   d i f f i c u l t y   i n   c h o o s i n g  a s i t e  and a t ime  which 
was m u t u a l l y   a g r e e a b l e   t o   a l l   t h e   i n t e r e s t e d   p a r t i c i p a n t s ,   t h e   i n t e r c o m p a r i s o n  was con- 
ducted i n  two p a r t s .  The f i r s t ,   a t  Wa l lops   F l i gh t   Cen te r   i n   March  1972, w i t h  France, 

Japan,  and t h e   U n i t e d   S t a t e s   p a r t i c i p a t i n g ,  and t h e  second i n  September  1973, a t  Kourou, 

French  Guiana, w i th   Grea t   B r i t a in ,   F rance ,   t he   Un ion   o f   Sov ie t   Soc ia l i s t   Repub l i cs ,  and 
t h e   U n i t e d   S t a t e s   p a r t i c i p a t i n g .  The in te rcompar i son   he ld   a t   Kourou   sa t i s f i ed   t he   Augus t  
1971 r e q u i r e m e n t   f o r  a comparison o f  US and USSR rocketsonde  systems. 

The r e s u l t s   o f   t h e  1973  phase o f   t h e  CIMO-sponsored i n t e r c o m p a r i s o n   ( r e f .  103 showed 

t h a t   a t  65-70 km t h e   d i f f e r e n c e  between t h e  US and USSR temperatures was approx imate ly  

15"C, a f te r   co r rec t i ons   were   app l i ed .   S im i la r l y ,   l a rge   w ind   d i f f e rences   were   no ted  above 

45 km. Thus, t h e   i n t e r c o m p a r i s o n   t e s t  was ext remely  va luable i n   i d e n t i f y i n g   i n s t r u m e n t a l  

d i f f e rences  and determining  the  magnitude  of   the  adjustment  values.  These  adjustments 
cou ld  now be a p p l i e d   t o   t h e  measurements so tha t   t he   repo r ted   t empera tu res   cou ld  be made 

comparable, A f t e r   t h e   i n t e r c o m p a r i s o n   i n  Kourou, t h e  US and USSR rocketsonde  systems  were 

ca re fu l l y   ana lyzed .  It was de te rm ined   tha t   t he  shape o f   t h e   S o v i e t  M l O O  thermometer 

suppor t ing  arm was c r e a t i n g  a shock wave which was in f l uenc ing   t he   t empera tu re  measurement. 
I n   a d d i t i o n ,   t h e   e x i s t i n g   p a r a c h u t e   d e s i g n   a l l o w e d   f o r  a h i g h   f a l l   v e l o c i t y  and a l a r g e  

o s c i l l a t i n g   s p i r a l   m o t i o n   w h i c h   a l s o   s e r i o u s l y   i n f l u e n c e d   t h e   t e m p e r a t u r e  and  wind  measure- 

ments ( r e f .  11 ) . Accordingly,  changes  were  incorporated,  such  as, a new thermometer 
sensor  mount  and  parachute  design  and  an  improved  sample  rate o f   t h e   t r a j e c t o r y  and 
te lemet ry  measurement  parameters.  During t h i s  same p e r i o d   t h e  US i n v e s t i g a t e d   i t s  system. 

The sensors  employed  were  considered  sat isfactory,  and, t he re fo re ,  no  changes t o   e i t h e r  

t h e   t h e r m i s t o r   o r   d e c e l e r a t o r   w e r e   u n d e r t a k e n .   I n v e s t i g a t i o n   o f   t h e   t h e r m i s t o r   c o r r e c t i o n s  
sugges ted   t ha t   add i t i ona l   work  was needed. Two independent  ef for ts  were  persued, one t o  



determine  the  appropr ia teness o f  the   tempera ture   cor rec t ions   and  the  second  an e r r o r  

a n a l y s i s  o f  the  temperature measurements. R e s u l t s   i n d i c a t e d   t h a t   t h e   t e m p e r a t u r e   c o r r e c -  

t i ons   ( re f .   12 )   be ing   app l i ed  up t o  60 km were sat is factory ,   and  those  between 60 and 
70 km, wh i le   qu i te   la rge ,   were   never the less   reasonab le .  The e r r o r   a n a l y s i s   s t u d y   ( r e f .  

13) showed t h a t  an u n c e r t a i n t y   i n   t h e   c o r r e c t e d  measurement o f  about 6°C a t  60 km ex i s ted .  

T h i s   u n c e r t a i n t y  was more  than  two  t imes  as  large (-15°C) a t  70 km. 

The va r ious   d i sc repanc ies   desc r ibed   were   d i scussed   a t   t he   j o in t  lJS/USSR Working  Group 

meet ing on Space Meteoro logy   he ld  a t  NASA's Goddard Space F l i g h t   C e n t e r   d u r i n g  March 3-7, 

1975. I n  view o f   t h e  changes  and  improvements to   the   rocke tsonde  sys tems and r e d u c t i o n  

techn iques   t ha t  were  planned o r  were  being  accomplished i t  was recogn ized   t ha t   ano the r  

intercomparison  between  the US and USSR rocketsondes was needed. It was agreed  tha t  one 

should  be hel'd d u r i n g   t h e  summer o f  1977.  Wallops F l i g h t   C e n t e r ,   V i r g i n i a  was considered 

t o  b e   t h e   m o s t   p r a c t i c a l   l o c a t i o n   t o   h o l d   t h e   i n t e r c o m p a r i s o n   s i n c e   p r e c i s i o n ,  "C"-band, 

t r a c k i n g   r a d a r s  were a v a i l a b l e .  The c o a s t a l   l o c a t i o n   o f   W a l l o p s  made i t  c o n v e n i e n t   f o r  a 

USSR Hydrometeoro log ica l   Of f i ce   research   sh ip   to   anchor   near   Wal lops ,   thus   the   in te r -  

comparison  could  be  conducted i n   t h e  same approximate  space  and  t ime  regime.  Soviet 
shipboard  equipment i s   i d e n t i c a l   t o   t h a t  used a t  the  s tandard  Soviet   land-based  s ta t ion.  

A second  meeting o f   t h e   j o i n t  US/USSR Working  Group was h e l d   i n  Floscow du r ing  I.lovember 

1976 . to   d i scuss   and   j o in t l y   p lan   t he   ope ra t i ona l   aspec ts   o f   t he   i n te rcompar i son .  

INTERCOMPARISON  TEST  PLAN 

Ob jec t i ves  

The p r i m a r y   o b j e c t i v e   o f   t h e   i n t e r c o m p a r i s o n  campaign was t o   i d e n t i f y  measurement 

d i f f e rences   i n   t he   s tandard   rocke tsonde   sys tems  used  by  the US and USSR, and t o  improve 

the   unders tand ing   and  comparab i l i t y   o f   the   tempera ture  and  wind  measurements. B e t t e r  

u n d e r s t a n d i n g   o f   t h e   i n s t r u m e n t s '   s i m i l a r i t i e s  and d i f f e r e n c e s  will l e a d   t o  enhanced 

u t i l i z a t i o n   o f   b o t h   s e t s   o f  measurements, e s p e c i a l l y   i n   t h e   f i e l d   o f   s y n o p t i c   s t u d i e s .  

De te rm ina t ion   o f   t he   magn i tude   o f   t he   t empera tu re   d i f f e rence   a l l ows   t he   s ides   t o  make 

meaningful  adjustments i n   o r d e r   t o   a n a l y z e   s y n o p t i c   u p p e r   a i r   c h a r t s .   A d j u s t m e n t s   t o   w i n d  

measurements a re   cons ide red   imprac t i cab le ,   bu t   i n te rcompar i son   resu l t s  will i n d i c a t e   t h e  

a l t i t u d e   t o   w h i c h   w i n d   d a t a   c a n   b e   e f f e c t i v e l y  and j o i n t l y   u t i l i z e d .  
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S c i e n t i f i c   C o n s i d e r a t i o n  

I n   o r d e r   t o   o b t a i n   s t a t i s t i c a l l y   m e a n i n g f u l   r e s u l t s  it was necessary   tha t  a l a r g e  
data  sample  be  avai lable.  The US and USSR each  launched 22 operat ional   rocketsonde 

systems. The systems  were  launched i n   p a i r s ,   w i t h  a US and a USSR system  launched  close 
t o g e t h e r   i n   t i m e .  The l a u n c h   p l a n   c a l l e d   f o r   t h e  US Super-Loki  Datasonde and t h e  USSR 
MlOOB o b s e r v a t i o n s   t o   b e  made n o t  more  than 30 minutes  apart .  The o b j e c t i v e  of such a 
sma l l   t ime   d i f f e rence  was t o   i n s u r e   t h a t  a comparison o f   t h e  measured  temperatures  and 
w inds 'wou ld   be   ob ta ined  w i th   m in ima l   in te r fe rence  f rom  na tura l   smal l -sca le   a tmospher ic  
changes. S imi la r ly ,   the   launch ings   were   conducted  so as to   m in im ize   t he   spa t ia l   separa -  

t i o n  between  systems i n   o r d e r   t o   r e d u c e   e f f e c t s  due to   a tmospher ic   g rad ien ts .   Th is  was 
o f  some concern  s ince  the US launched  their   systems  f rom  Wal lops and t h e  USSR launched 
their   rocketsondes  f rom  the  Research  Vessel  Akademik Koro lev  located  about   10 km 

s o u t h e a s t   o f   t h e   W a l l o p s   f a c i l i t y .  The t r a j e c t o r y   o f  each  system i s   d i f f e r e n t  and 

b a l l i s t i c   w i n d   e f f e c t s  on   the   launch  veh ic le  and c o n d i t i o n s   e x i s t i n g   i n   t h e   l a u n c h  
and   impac t   a reas   d i c ta ted   d i f f e ren t   l aunch   d i rec t i ons .  It was agreed,  however, t h a t  

each  system a t   i t s  apogee should  be  wi th in  50 km o f  each o t h e r .   I n   o r d e r   t o   m i n i m i z e  
measurement d i f f e r e n c e s  due t o   r a d i a t i o n  each p a i r  was launched  completely i n   s u n l i g h t ,  
o r   c o m p l e t e l y   i n   d a r k n e s s .   T h i s   i n s u r e d   s i m i l a r   r a d i a t i o n   c o n d i t i o n s  on b o t h   i n s t r u -  

ments.  This i s   impor tan t   s ince   tempera ture   sensors   a re   a f fec ted   by   bo th   shor t -  and 
long-wave  radiation,  and  measurements made u n d e r   d i f f e r e n t   c o n d i t i o n s  may in t roduce  
d i f ferences i n   t h e  measurements  which  are d i f f i c u l t   t o   e x p l a i n .   M i s s i o n   c r i t e r i a  

were   es tab l i shed  tha t   tempera ture   da ta   shou ld  be  obtained  between 30 and 6 5  km 

a l t i t u d e  and  wind  data  between 30 and 60 km. 
A t h i r d  measurement  system was inc luded  t o  p rov ide  an  independent  source fo r   compar i -  

son. S i x  US Super-Loki  Sphere  systems  were  launched w i t h   s e l e c t e d   p a i r s   o f   r o c k e t s o n d e  
systems. The Super-Loki  Sphere i s  capable o f   p r o v i d i n g   d e n s i t y  and w ind   da ta   to   about  
90 km. Temperatures  are  then  obta ined  us ing  the  per fect  gas l a w .  I n   a d d i t i o n ,   f i v e  
s e n s o r s   o r i g i n a l l y  used  on  the M l O O  system  were t o  be launched  on  the M100B. T h a t   i s ,  

f i v e  MlOOB systems  would  provide  measurements  from  both  the  old USSR temperature  sensor 
and the  new temperature  sensor .   Th is   permi t ted  temperature  d i f ferences  between  the  o ld  
and new sensors t o  be r e c o n c i l e d   s i n c e   n o t  many compar isons   were   ava i lab le   a f te r   the  

changes  were made t o   t h e  USSR's rocketsonde. 

It was agreed when t h e   i n t e r c o m p a r i s o n   t e s t   p l a n  was des igned   tha t   t he  US would 
a t t e m p t   t o   t r a c k   a t   l e a s t   f o u r  USSR pay loads   w i th  one o f   t h e   W a l l o p s   p r e c i s i o n  "C-band" 
radars  so t h a t  a comparison o f   techn iques   wou ld   be .poss ib le .  The US reduced i t s   r a d a r  

t rack  data  us ing  the  s tandard  Wal lops  meteoro log ica l   data  reduct ion  program  and  the USSR 
reduced t h e i r   d a t a   u s i n g   t h e i r   s t a n d a r d  program. Raw radar   da ta  and  reduced  wind  data 
were  exchanged. The resu l t s   shou ld   revea l   whe the r   w ind   d i f f e rences   a re   i nduced   by   t he  
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d i f f e r e n t   r a d a r s ,   b y   t h e   d a t a   r e d u c t i o n  program, o r   by   t he   dece le ra to r   pe r fo rmance .  

One f i n a l  and  impor tan t   aspec t   o f   the   in te rcompar isons  i s   t o  know t h e  measurement 

p r e c i s i o n   o f   e a c h   t y p e   i n s t r u m e n t .   T h i s   i s   i m p o r t a n t   i n   o r d e r   t o   s e p a r a t e   i n s t r u m e n t a l  

e f f e c t s  and   a tmospher i c   va r iab i l i t y .  It was agreed a t   t h e  November 1976  meeting i n  MOSCOW, 
t h a t   r e p e a t a b i l i t y   l a u n c h i n g s   w o u l d   b e  made to   de te rm ine   t he   va r iance   o f   w ind   and   t empera -  

t u r e  measurements  from  the  Datasonde  and M100B. A minimum o f   f i v e   p a i r s   o f   i n s t r u m e n t s  

were  launched wi th the   t ime  d i f fe rence  be tween  each  rocke tsonde i n  a p a i r   k e p t   t o  a m i n i -  

mum. R e s u l t s   o f   t h e   r e p e a t a b i l i t y   t e s t s  were  exchanged p r i o r   t o   t h e   i n t e r c o m p a r i s o n   t e s t .  

SYSTEMS DESCRIPTION 

US F l i g h t  Systems 

Super-Loki  Datasonde - The  Super-Loki  Datasonde  System  consists  of  the  Super-Loki 

r o c k e t   m o t o r   w i t h  a heavy   in te rs tage  adapter   and  the   nonpropu ls ive   Datasonde  dar t   w i th  a 

h i g h   b a l l i s t i c   c o e f f i c i e n t .   T h i s   s y s t e m   i s   l a u n c h e d   f r o m  a 3.66 m e t e r   l o n g   h e l i c a l   r a i l  

launcher   which  prov ides  suppor t   and  impar ts   sp in   to   the  system  dur ing  the  launch  phase.  

The r o c k e t   m o t o r   i s  a h i g h - t h r u s c   s o l i d   p r o p e l l a n t   u n i t   w i t h  a sho r t   bu rn ing   t ime   o f  

approx imate ly  2 seconds. A t  r ocke t   mo to r   bu rnou t ,   da r t   separa t i on   occu rs .  The d a r t  

cons is ts   o f   an   og ive ,   body   assembly   (dar t   body) ,   and  ta i l   assembly .  The d a r t  body  con- 

ta ins   t he   dece le ra to r   and   i ns t rumen t   pay load .  The d a r t   t a i l   c o n t a i n s   t h e   d e l a y  and 

e j e c t i o n   s y s t e m .   A f t e r   s e p a r a t i o n   f r o m   t h e   r o c k e t   m o t o r   t h e   d a r t   c o a s t s   t o  apogee (-30 km) 

where   pay load   e jec t i on   f rom  the   da r t   body   occu rs   a t  120 seconds a f t e r   l i f t o f f .  Upon 

e j e c t i o n ,   t h e   r a m - a i r   i n f l a t e d   d e c e l e r a t o r   c o n t r o l s   t h e   r a t e   o f   p a y l o a d   d e s c e n t .  The 

Datasonde  inst rument   t ransmi ts   on a c a r r i e r   f r e q u e n c y   o f  1680 MHz. Table 1 g i v e s   t h e  

o p e r a t i n g   c h a r a c t e r i s t i c s   o f   t h e  Datasonde. F igu re  1 i s  a drawing o f   t h e   S u p e r - L o k i  

Datasonde  System,  and  Figure 2 i s  a drawing o f   t h e   p a y l o a d   e x p u l s i o n .  

The Datasonde  Wind  Sensor i s  a r a m - a i r   i n f l a t e d   d e c e l e r a t o r   c a l l e d  a "Starute. "  

P o r t i o n s   o f   t h e   " S t a r u t e "   h a v e  been m e t a l i z e d   t o   f a c i l i t a t e   r a d a r   t r a c k i n g .   F i g u r e  3 i s  

a drawing o f   t h e   " S t a r u t e "   a n d   i n s t r u m e n t   s e c t i o n s   i n   d e s c e n t  mode. Atmospheric  wind  data 

a r e   o b t a i n e d   f r o m   t h e   p o s i t i o n a l   d a t a   t a k e n   b y   t h e   t r a c k i n g   r a d a r .  

The temperature  sensor i s  a smal l ,   a lumin ized  bead  thermistor   (about  0.25 m i n  

d iameter)  whose e l e c t r i c a l   r e s i s t a n c e   v a r i e s   i n v e r s e l y   w i t h   i t s   t e m p e r a t u r e .  The t h e r -  

m i s t o r   i s   a t t a c h e d   t o  a mylar   loop  mount   by means o f   s h o r t   l e a d   w i r e s .  The m y l a r   l o o p   i s  

c o a t e d   w i t h   t h i n   a l u m i n u m   o n   t h e   s i d e   f a c i n g   t h e   t r a n s m i t t e r   a n d   s e r v e s   t o   r e f l e c t   l o n g -  

wave r a d i a t i o n   f r o m   t h e   i n s t r u m e n t ' s  body. F igu re  4 shows t h e   d e t a i l s   o f   t h e   l o o p  amount. 

As t h e   i n s t r u m e n t  descends, t h e   t h e r m i s t o r   r e s i s t a n c e   c o n t r o l s   t h e   m o d u l a t i o n   r a t e   o f   t h e  
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Datasonde Dart Weights 

Dart Hardware (kg) 4.04 
Parachute ( kg) 0.154 
Instrument (kg) 0.040 

Complete Dart  (kg) 4.53 

Booster Rocket Motor (kg)22.68 

Interstage  (kg) 3.06 
(kg 1 

Rocket Motor Without 
Interstage  Characteristics 

Length (cm) 200.33 
Diameter (cm) 10.16 
Iner t  Weight ( k g )  5.90 
Propellant Weight ( k g )  17.01 

-K 

114.60 cm i 1- 

321.31 cm 

SUPER LOKI 
ROCKET MOTOR - 

I 

OGIVE, INSTRUMI 
1 AND PARACHUTE 

e 3.92 cm Dia. k 
.ablative  coati 

1 
p" FIN SPAN 

11.71 cm 

- 140.72 cm  VEHIl 
Cent 

- 186.18 cm  VEHI 
Cent 

c 10.16 cm 

Complete  Launci 

FIN SPAN 
20.32 cm 

Figure 1.  Schematic o f  the US Super-Loki Datasonde syst: 
dimensions and weights o f  the various componer 
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ABLATIVE  COATING 

INSTRUMENT,  METEOROLOGICAL \ 

\ 

DART BODY 

ABLATIVE  COATING 

Pay1  oad E j e c t i o n  Time  (Seconds)  (120) 
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Descent System Characterist ics 

Parachute Type Ram-ai r i nfl  ated 
Canopy Material 1/4 m i  1 my1 a r  
Flying Width' (m) 1.3 
Flying Area (m') 4.55 
Parachute Wei gh t (grams) 155 
Parachute-Sonde Ball i s t i c  

Coefficient ( kg/m2) .146 

Figure 3 .  Super-Loki Datasonde Starute  configuration. 
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Thin  Film 

Nichrome 

Aluminum 

/- 
Bead Thermista 

. 
* '. 

Figure 4 .  Details  o f  thermistor  loop mount. 
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TABLE 1. DATASONDE  INSTRUMENT  INFORMATION 

Power Output  (mw) 
Modulat ion 
Pulse  Width (ps) 
Pulse   Repet i t ion   Rate  (PPS) 
P o l a r i t y   o f   M o d u l a t i o n  
Time  Reference i s   T r a n s m i t t e d   ( s e c )  
Time  Temperature i s  Transmi t ted  (sec)  
Frequency (MHz) 
Reference  Switching 
B a t t e r i e s  
Operating  Time  (minutes) 
Ba t te ry   Vo l tage  
Length (cm) 
Diameter (cm) 
Thermistor  

400 
PFM 
65-1  15 
10-200 
Negat ive 
6-1 0 
30-60 
1660-1  700 
Re1 ay  
N icke l  Cadmium 

6.25 
28.2 
2.8 
0.25 mm (10-mi l )  

40-50 

Aluminum  coated  bead 

d a t a   c i r c u i t .  The temperature  data  received a t   t h e   g r o u n d   a r e   i n t e r r u p t e d   p e r i o d i c a l l y  
t h r o u g h   e l e c t r o n i c   s w i t c h i n g   t o   p e r m i t   t h e   t r a n s m i s s i o n   o f  a re fe rence   res i s tance .  

Super-Loki  Sphere  System  Descript ion - The Super-Loki  Sphere  vehicle, as shown i n  
F igure  5, c o n s i s t s   o f  a 4.128 cm di.ameter d a r t  second-stage and the   Super -Lok i   rocke t  
motor. The d a r t  body i s  c o a t e d   w i t h  an a b l a t i v e   m a t e r i a l   t o   r e d u c e   t h e   e f f e c t  o f  r a t h e r  
severe  aerodynamic  heating  upon  the  sphere  payload. The sphere i n f l a t o r   c o n t a i n s  a per-  
c u s s i o n   i n i t i a t e d   t i m e   d e l a y   c h a r g e   t o   i n i t i a t e   s p h e r e   i n f l a t i o n   a f t e r   d e p l o y m e n t   f r o m   t h e  
d a r t  body a t  an a1 t i t u d e   o f  115 km. Table 2 con ta ins   sphere   cha rac te r i s t i cs .  

TABLE 2. SUPER-LOKI SPHERE CHARACTERISTICS 

Diameter 
B a l l o o n   M a t e r i a l  
Const ruc t ion  
Seal i ng 

I n f l a t i o n  Gas 
I n f l a t i o n  Gas Weight 
Bal loon  Weight 
I n f l a t o r  Weight 
Total  Sphere  System  Weight 
Radar  Cross-Section  ("C'I-Band) 
D e s i g n   D e f l a t i o n   A l t i t u d e  

1 meter 
A1 umi n i  zed 1 /2-mi 1 my1 a r  
20 gores 
1.27 cm heat   pressure 

Cis-2-Butene 
19.16 gm 
66.50 gm 
82.50 gm 
167.73 yn 
0.785 m 
32 km 

s e n s i t i v e  My1 a r   t y p e  

The f a l l i n g   s p h e r e   p a y l o a d   i s  a 1 -me te r   d iamete r   i n f l a tab le   spher i ca l   ba l l oon .  The 
b a l l o o n   i s  made f r o m - l / 2 - m i l   m y l a r   w h i c h   i s   a l u m i n i z e d   f o r   r a d a r   t r a c k i n g .   A f t e r   e j e c t i o n  
f r o m   t h e   d a r t   a t  apogee, a c a p s u l e   o f   c i s - 2 - B u t e n e   i s   u s e d   t o   i n f l a t e   t h e   s p h e r e   t o  a 
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Super-Loki Sphere 

Dart Hardware 
Sphere  System 
Complete Dart 

Weights 

5.954 kg 
.168 kg 

6.122 kg 

Figure 5. Schematic o f  the US Super-Loki Sphere system show 
dimensions  and  weights o f  various components. 

i ng 
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superpressure  equivalent  to 32 km a l t i t ude .  The in f l a to r  has been designed to  delay the 
in i t ia t ion   o f   in f la t ion  u n t i l  six seconds a f t e r  payload ejection. T h i s  has been done t o  
protect the t h i n  balloon skin from damage during the ejection  process. The i n f l a to r   a l so  
has a two-stage inf la t ion  feature   to   achieve a re la t ive ly  slow and controlled  inflation 
r a t e  . 

Atmospheric density and wind'data-are  derived from a precise radar  track  of the 
descending inf la ted  sphere. Temperature data   are  then obtained  through the application  of 
the perfect gas law. 

US Ground Systems 

FPS-16  and  FPQ-6 Radars - The FPS-16  and  FPQ-6 radars  are high precision, "C-band" 
radars  operating a t  a frequency  of 5400-5900 MHz. The range  precision  of the FPQ-6 
radar i s  2 3 meters and angular  precision i s  0.05 mil o r  approximately 0.0028 degree. The 
range  precision  of the FPS-16 i s   a l s o  2 3 meters  with an angular  precision  of 0.1  mil o r  
0.0056 degree. Normal track  data  recording  rates  are  at  10  per  second. Data a re  recorded 
on magnetic tape  in   digi ta l  form f o r  computer reduction. 

Ground Meteorological Device - GMD - The GMD i s  a ground meteorological  receptor 
which has been i n  use i n  the United S ta t e s   fo r  approximately 40 years. Although o l d ,  the  
equipment has  proven t o  be rel iable ,   funct ional ,  and quite  serviceable.  The receiving 
system operates a t  1680 MHz and i s  compati ble w i t h  the  flight  system's  frequency. The  
antenna  tracking  system  operates  automatically  using  error  voltages  developed by a scanner 
located on the antenna.  Angular  data from the antenna  system are   not  used f o r  rocketsonde 
tracking. The telemetry  data  are  recorded  continuously  over a range  of 0-200 Hz on  a 
strip chart  which  moves a t  approximately 5 cm per  minute.  Telemetry  data  are  also re- 
corded on magnetic  tape i n  d ig i t a l  form f o r  computer reduction. 

USSR Flight System 

The MlOOB i s  a two-stage, solid  propellant,  f i n  stabil ized  rocket.  The f i r s t   s t a g e  
rocket i s  250 mm i n  diameter, 4100 mm long, and burns f o r  approximately 5 seconds; the 
second stage, o f  the same diameter i s  1600 mn long and burns f o r  approximately  4.5  seconds. 
First-stage  separation i s  achieved by mechanically  cutting a special  pin u s i n g  second- 
stage  exhaust  gases a t  second-stage  ignition. 

The rocket i s  launched from a spiral   ra i l   launcher  which imparts  3.5 rps i n i t i a l  
spin. Protective  coverings  of the temperature and pressure  sensors i n  the nose  cone a re  
released 60  seconds after  launch through a pyrotechnical  device  activated by a mechanical 
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timer i n i t i a t e d   a t   l i f t o f f .  The  nose  cone is   separated from the second stage 76 seconds 
a f t e r  launch by  means of a  small separation motor, activated by another mechanical timer 
a l s o   i n i t i a t e d   a t   l i f t o f f ,  The rocket and  i t s  basic  characterist ics  are shown i n  Figure 
6. 

Nose  Cone W i t h  Payload Description - A sp i r e   a t   t he  head o f  the payload contains  the 
measurement sensors. Four resistance thermometers of  40 micron-diameter  tungsten-rhenium 
wires o f  the  type shown i n  Figure 7 are  located on two folded  posts which are  brought  i n t o  
measurement pos i t ion  60 seconds a f t e r   l i f t o f f .  The resistance of  each  thermometer  under 
room temperature  conditions i s  approximately 200 ohms. Two Pirani  heat manometers for 
measuring s ta t ic   pressure  are   located i n  the head of the  spire .  The entrance  ports o f  the 
manometers are   located  a t  a distance of  six  diameters from the t i p  of the  spire.  All 
sensors  are  connected t o  an imbalanced  Wheatstone. Bridge c i r c u i t ,  using a voltage of 
3.11 vol ts .  The telemetric frequency i s  22.1 MHz t 50 KHz. The on-board telemetry system 
operates on a principle of  change i n  generator  frequency i n  proportion t o  a  change i n  the 
o u t p u t  voltage o f  the measurement  Wheatstone Bridges. Sensors  are  then scanned  through  a 
60-channel  commutator. All 60 channels  are sampled i n  five  seconds.  Telemetry  trans- 
mitters  operate a t  a power of  1.8 watts. A super regenerative radar  transponder  located 
i n  the nose  cone w i t h  a frequency of 1780 MHz and  an o u t p u t  power of 0.4 wat ts   is  used for  
receiving  trajectory d a t a .  Angular tracking i s  accomplished through a continuous trans- 
ponder signal.  S h o r t  pauses i n  the  transponder  response t o  radar  signals g ive  range 
measurements. 

During the  intercomparison  five  rockets were launched  using a new system  of trans- 
ponder telemetry. In this case,  the  instrument b r idge  voltage o u t p u t  controls  the wid th  
of the  pulse. 

The M l O O B  payload descends on a parachute which i s  shown i n  Figure  8. Winds are  
determined on the  basis of the  radar  track  data. The parachute i s  deployed a f t e r  nose 
cone separation 76 seconds a f t e r   l i f t o f f  and contains a  system  of forced  inflation of the 
"circumference t u b i n g "  w i t h  freon-22. The parachute  cross-section  area i s  50 m 2 ,  w i t h  a 
total   area of 120 m . 2 
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1 s t  Stage 

Loaded Weight 290 kg 

Empty Weight  110  kg 

D i  ame t e r  250 mn 
F i n  Span 680 mm 

Length 4100 mm 

2nd Stage 

Loaded Weight 118 kg 

Empty Weight 55 kg 

Diameter 250 mm 

F i n  Span 680 mm 
Length 1600 mm 

Pay1 oad 

Weight 41  kg 

Length 1900 nnn 

Parachute  Container  and 

Separation System 

Weight 31 kg 

Length 750 nnn 

M-1 OOB 

To ta l  Weight 480 kg 

Total  Length 8.340 meters 

F igure 6. Schematic o f  the  USSR M-100B rocketsonde  system  with  dimensions 

and weights o f  var ious components ind icated.  



. ... 

Supporting Arm o f  Thermometer 

I 

I Insulating  Semiring 

Figure 7 .  Sketch o f  USSR M-100B resistance  temperature  wire  sensor. 

Figure 8. Sketch o f  USSR M-100B parachute  system. 
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USSR Shipboard  Inst rumentat ion 

Radar - The radar   used  fo r   rocke t   sound ings  i s  a most   impor tan t   e lement   o f   the  

measurements.  The USSR radar   "Meteor i  t - R "  operates a t  a wave length   o f   17  cm (1780 MHz) 

w i t h  a p u l s e   e n e r g y   o f  0.25 megawatts, a h a l f w i d t h   a n g l e   o f  6', and a 1.8  meter  antenna 
d iameter .   Ang les   and  s lan t   range  da ta   a re   e i ther  film r e c o r d e d   a t  a one per  second 

f r e q u e n c y   o r   p u t   d i r e c t l y   i n t o  a n   e l e c t r o n i c   c o m p u t e r   w i t h   p a r a l l e l   t a p e   r e c o r d i n g   a t  a 

frequency o f  four   t imes  per   second.  
A n g l e   e r r o r   d i s p e r s i o n   f o r   t h e   r a d a r   i s  7.2 seconds  and t h e  mean square  range  measure- 

ment e r r o r   i s  40 meters, On sh ips  the  "Meteor i t -R"   radar   antenna i s  mounted  on a s t a b i -  

l i z e d   p o s t ,   t h e   p o s i t i o n   o f   t h e   p o s t   i s   g y r o   s t a b i l i z e d   t o   m a i n t a i n  a v e r t i c a l   p o s i t i o n .  
Mean s q u a r e   e r r o r   o f   m a i n t a i n i n g   h o r i z o n t a l   p o s i t i o n   i s   f r o m  5 t o  7.2 seconds. 

These r a d a r   c h a r a c t e r i s t i c s   a r e   m a i n l y   r e s p o n s i b l e   f o r   t h e   t e m p e r a t u r e  and wind 

measurement e r r o r s .   T a k i n g   i n t o   c o n s i d e r a t i o n   t h e   p r e s e n c e   o f   t i m e   e r r o r   c o r r e l a t i o n   i n  
t h e   r a d a r   c h a n n e l s   w i t h   c o r r e l a t i o n   r a d i u s  up t o  1.5-2.0  seconds, for   secondary  data 

process ing a two  second  time  step i s  used. 
Te lemet ry   S ta t ion  - F o r   i n c r e a s e d   r e l i a b i l i t y ,  two t e l e m e t r y   s t a t i o n s   a r e   u t i l i z e d .  

Each s ta t ion   inc ludes   an   o rd inary   superheterodyne  rece iver  and  panoramic  monitor  wi th 
transmission  frequency  changes shown on  the  screen as h o r i z o n t a l l y   d i s p l a c e d   l i g h t   d o t s .  

The screen i s  photographed  on  moving film. Telemetry   data  dec ipher ing i s  done by  hand. 

" 

General Remarks on   Ins t rumenta t ion  - Ins t rumen ta t i on  on t h e  Research  Vessel  Akademic 

Koro lev i s  s t a n d a r d   f o r  a1 1 r o c k e t   s t a t i o n s  o f  t h e  USSR. 

OPERATIONS  DESCRIPTION 

The opera t i ons   schedu le   f o r   t he   i n te rcompar i son  was determined  by  an  exchange o f  
correspondence many months p r i o r   t o   t h e   d a t e s  o f  ac tua l   launch ings .  Many p r e l i m i n a r y  

steps had t o  be  arranged f a r   i n  advance o f  t he   ac tua l   i n te rcompar i son  and   t hen   f i na l i zed  

upon t h e   a r r i v a l   o f   t h e   S o v i e t  Research  Vessel Akademik K o r o l e v   a t   W a l l o p s   F l i g h t   C e n t e r .  
For  example,  communications  between  the  ship and the   Wa l lops   F l i gh t   Cen te r   con t ro l   cen te r  
were  necessary i n   o r d e r   t o   c a r r y  on  a successfu l   operat ion.   A l though  communicat ion  f re-  

quencies  were  arranged, it was o n l y   l e a r n e d   a f t e r   t h e   a r r i v a l   o f   t h e  Akademik  Korolev  that  
problems i n   t h e  communications  equipment  prevented  use o f   t h i s  mode o f  con tac t .  Conse- 

quent ly ,  a d i f f e r e n t  method o f   c o m n u n i c a t i o n  was u t i l i z e d .   S i m i l a r l y ,   a i r -  and  sea-lane 

clearances  had t o  be   worked   ou t   w i th   t he   p roper   o rgan iza t i ons   as   we l l  as  arrangements 

completed f o r  customs  and imn igra t ion   c learances .   T ranspor ta t ion   o f   personne l   be tween 
Wal lops   F l igh t   Center  and t h e  Akademik Koro lev  was prov ided  by   the  U.S. Coast  Guard. 
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The  Akademik Korolev  anchored off Wallops Island,  Virginia, a t  approximately 1300 GMT 
on August 5,  1977. Final  details of the  intercomparison  plan and schedule were discussed 
on August 8 and 9,  1977 by the  intercomparison managers and s c i e n t i s t s .   I t  was agreed 
that  the launch  schedule would commence on August 10th. These f i r s t  launchings were t o  be 
used t o  insure  satisfactory performance of  the equipment, provide famil iar i ty  w i t h  each 
other 's   operations,  and, i n  general,  identify  potential problems which could  delay  the 
successful completion  of the  operation. 

In  practice,   the  jointly agreed  rocketsonde  launch  schedule was followed quite 
closely. However, weather  events d u r i n g  the  evening  of August  17  prevented  launchings. 
Severe  thunder and lightning  in  the Wallops area caused two of the  three scheduled pairs 
t o  be postponed. In order t h a t  the  established number of desired  night  launchings would 
not  be compromised these two pairs were rescheduled  during  the  early morning of August 
1 9 t h  a t  about 0100 local time and the n i g h t  of August 19th a t  2100 local  time. 

Each side conducted i t s  countdown independently. The l ia i son   of f icers   ( the   Sovie t   a t  
Wallops Flight  Center and  American on board the Research  Vessel Akademic Korolev)  informed 
the launch supervisors of r u n n i n g  countdowns and delay  developments. The American l ia ison 
officer  relayed messages from shore on the  location of ships.  Since  the USSR personnel 
had responsibi l i ty   for   safety i n  the impact  zone, and i n  f a c t ,  had sole cognizance of the 
Soviet launch operation and safety,  they made all   decisions whether t o  delay  the  launch, 
or change the  launch  azimuth. These  mutual a c t i v i t i e s  were conducted quickly and e f f i -  
c ient ly .  

In accordance w i t h  a preliminary agreement five  old-type  Soviet thermometers were t o  
be launched with new thermometers. The  number of  Soviet  rocket  launchings using both  old 
and new thermometer s t ructures  was reduced from f ive  t o  three. All three  launchings were 
successful. Launchings  of these  Soviet  rockets were accompanied by launchings o f  American 
Super-Loki Spheres. The American SPANDAR radar  tracked  all of the  Soviet MlOOB rocket 
launchings  while  the  precision FPQ-6 "C-band" radar  tracked  the  previously  agreed  four 
rocket  launches.  Dates,  times and o t h e r   s t a t i s t i c s  of the  successful launch pairs of the 
Super-Loki  Datasondes,  Super-Loki  Spheres, and MlOOB are given i n  Table 3 .  A1 though 
fa i  1 ures  of some systems  occurred  they are n o t  included i n  Table 3 .  The reason for  the 
fai lures  i s  one of system r e l i a b i l i t y  and, therefore, n o t  d i rect ly   re la ted t o  the  data 
comparison. Nevertheless, an  engineering  investigation was  made t o  determine  the  cause  of 
the  failures and corrective  action  taken. 



TABLE 3. INTERCOMPARISON LAUNCH DATES, TIMES, AND LAUNCH RESULTS OF THE VARIOUS US AND 
USSR ROCKETSONDE PAIRS. 

P a i r  
No. - 
1 

2' 

39 

4 

5 

6 

7 

8 

9 

10 

11 

12' 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Date 
T i m  
GMT 

August  10. 1977 

August 12. 1977 

August  12. 1977 

August  12. 1977 

August 15, 1977 

August  15. 1977 

August  16, 1977 

August  16, 1977 

August  16. 1977 

August  17,  1977 

August  19, 1977 

August  19.  1977 

August  19. 1977 

August  19. 1977 

August 19. 1977 

August 20, 1977 

August 22. 1977 

August 23. 1977 

August 23, 1977 

August 24. 1977 

August 24. 1977 

A.  USSR MlOOB 
B. USA Super  Loki  Datasonde 
C. US Super Loki  Sphere 

1400 
1405 

0405 
0419 

0606 
0659 

1100 
1105 
1111 

1744 
1735 

1930 
1935 
1942 

0105 

0123 
01 13 

1835 
1840 

2000 
2029 
2032 

201 5 
2025 

01 16 
01 20 
0125 

0308 
0300 

0507 
0524 
0537 

2000 
2005 

2205 
2210 

01 00 
0105 

2308 
2312 

01 00 
01 06 

0339 
0342 

0107 
0128 

0300 
0305 

System 

A 
B 

A 
B 

A 
B 

B 
A 
C 

A 
B 

B 
A 
C 

A 
B 
C 

8 
A 

8 
A 
C 

A 
B 

B 
A 
C 

B 
A 

A 
C 
8 

B 
A 

A 
B 

B 
A 

8 
A 

B 
A 

B 
A 

A 
B 

B 
A 

Apogee 
KM - 
81.8 
72.0 

81.7 
72.6 

82.3 
74.6 

71.9 
81 .o 

111.5 

84.0 
72.1 

78.9 

112.7 
80.5 

79.8 
77.0 

111.3 

76.1 
85.3 

78.3 

115.4 
84 .O 

85.8 
77.7 

79.2 
84.3 

112.7 

84.4 
77.0 

83.1 
113.8 
76.0 

76.8 
83 .O 

82.3 
80.0 

83.1 
76.0 

74.0 
83.4 

74.3 
83.9 

76.0 
83.7 

83.8 
72.7 

75.3 
84.0 

A1 ti tude Alti tude 
Top Temp. Bottom Temp. 
KM KM 

63 
?4 

50 
67 

76 
70 

67 

93 
74 

68 
72 

70 

94 
1 4  

65 
70 
93 

70 
7 7  

70 
54 
94 

80 
70 

70 
78 
93 

76 
94 
69 

70 
78 

76 
70 

69 
77 

69 
76 

68 
77 

78 
70 

78 
67 

70 
78 

24 
15 

15 
25 

15 
24 

24 

39 
15 

15 
24 

25 

30 
15 

15 
25 
44 

24 
15 

24 
25 
30 

15 
31 

25 

35 
15 

34 
16 

25 

25 
15 

15 
26 

23 
15 

24 
15 

24 
15 

25 
15 

15 
24 

29 
15 

I- A1 ti tude A1 ti tude 
Top Uind Bottom  Uind 
w KM 

63 
65 

50 
67 

60 
70 

67 
62 
93 

68 
60 

64 
73 

94 

66 

93 
72 

70 
70 

75 
64 
94 

65 
71 

70 
72 

93 

70 
70 

65 
94 
69 

71 
60 

70 
74 

69 
68 

69 
70 

68 
70 

71 
70 

67 
70 

71 
70 

24 
15 

15 
25 

14 
24 

24 

39 
15 

24 
15 

25 

30 
15 

15 
25 
44 

24 
1 5  

24 
25 
30 

15 
31 

25 

35 
15 

51 
12 

16 
34 
25 

25 
15 

15 
26 

23 
15 

24 
15 

24 
15 

25 
15 

24 
29 1 5  

15 

Remarks 

Day 

N i g h t  

N igh t  

O w  

Day 

Day 

N igh t  

Day** 

Day 

Day 

N igh t  

N igh t  

N igh t  

Day 

Day 

N igh t  

Day 

N i g h t  

N igh t  

N i g h t  

N i g h t  

O id   no t   mee t   ob jec t i ves   o f   t ime   d i f f e rence   o r   a l t i t ude   range .   Resu l t s   were   used   f o r   eva lua t i on   o f  measurement compatab i l i t y .  
** S o v i e t   r a d a r   l o s t   t r a c k  - USA Spandar p rov ided  pos i t ion   da ta .  
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RESULTS OF REPEATABILITY  INVESTIGATIONS 

The r e p e a t a b i l i t y   i n v e s t i g a t i o n s   o f   t h e   t e m p e r a t u r e   a n d   w i n d   d a t a   w h i c h   w e r e   a g r e e d  

t o  be p a r t   o f   t h e   i n t e r c o m p a r i s o n   w e r e   c a r r i e d   o u t   b y   t h e  US and USSR. The t e s t s   i n c l u d e d  

pa i red   launch ings   w i th   the   most   m in ima l   t ime  separa t ion   poss ib le   be tween  launch ings   w i th in  

a p a i r .  Each s i d e   a g r e e d   t o   c o l l e c t   d a t a   o n   a t   l e a s t   f i v e   p a i r s   o f   l a u n c h i n g s .   C a l c u l a -  

t i o n   o f   t h e  root-mean-square  d i f ferences  provided  an  est imate o f  each   i ns t rumen t ' s   p rec i -  

s ion.   Six  Super-Loki   Datasonde  pairs  were  obtained a t  W a l l o p s   I s l a n d   d u r i n g   l a t e  May 1977; 

however, on l y   t h ree   pa i r s   success fu l l y   reached   70  km and f o u r   p a i r s   r e a c h e d  60 km, i n   a l l  

f i v e   p a i r s   r e a c h e d  54 km. Table 4 p rov ides   l aunch   resu l t s .  The USSR l a u n c h e d   t h e i r   r e -  

p e a t a b i l i t y   t e s t  sys tems  wh i le   enrou te   to   Wal lops   F l igh t   Center .   S ix   pa i rs   were   ob ta ined 

dur ing   Ju ly   wh i le   the   Research   Vesse l  Akademik  Korolev was i n   P a c i f i c   e q u a t o r i a l   w a t e r s .  

The US a c t u a l l y   s c h e d u l e d   s i x   p a i r s   o f   D a t a s o n d e   l a u n c h i n g s   w i t h i n  24 hours.  Since 

one p a i r  was launched  every   four   hours ,   an   independent   d iu rna l   t ida l   ana lys is  was p o s s i b l e  

b u t   i s   n o t   r e p o r t e d   h e r e   s i n c e  i t  was n o t   p a r t   o f   t h e   i n t e r c o m p a r i s o n   p l a n .  The USSR 

launched  ten  successfu l  MlOOB sys tems  wh ich   p rov ided  s ix   pa i rs   fo r   ana lys is .   Launch  re -  

s u l t s   a r e   g i v e n   i n   T a b l e  5.   Three  launchings  on  Ju ly  25 were  conducted  during  the  day; 

the  remainder  were  launched i n  darkness. Because o f   t h e   l o n g '   r e c e i p t   t i m e  o f  t h e   t e l e m e t r y  
f rom  the  MlOOB pay load   t he   m in ima l   i n te rva l  between  launchings was much longer   t han   t he   i n -  

t e r v a l   p o s s i b l e   f o r   t h e  US Datasondes.   For   ins tance,   the   shor tes t   in te rva l  between  systems 

w i t h i n  each p a i r  was 80 minutes   (on   Ju ly  18). G e n e r a l l y ,   t h e   m a j o r i t y   o f   t h e   t i m e   i n t e r -  

v a l s  between  launchings was o f   t h e   o r d e r   o f  90  minutes. The t i m e   i n t e r v a l  between  Data- 

sondes launched   w i th in   pa i r s   ave raged   abou t   e igh t   m inu tes ,   w i th   t he   l onges t   separa t i on  

b e i n g   1 7   m i n u t e s .   T h i s   s i g n i f i c a n t   d i f f e r e n c e   i n   t h e   t i m e   i n t e r v a l s   i s   b a s i c a l l y  due t o  

o n l y  one S o v i e t   l a u n c h   r a i l   b e i n g   a v a i l a b l e  on t h e   m o b i l e   p l a t f o r m ,   w h i l e   t h e  US, launching 

from a f i x e d   l o c a t i o n ,  had m u l t i p l e   l a u n c h e r s  and r a d a r s   a v a i l a b l e .   I n   g e n e r a l ,   t h e   S o v i e t  

r e p e a t a b i l i t y   r e s u l t s   i n d i c a t e  a greater   var iance  than  found  wi th   the  Amer ican  system; how- 

ever ,   the   launch  separa t ion   o f   about  one  and  one-half  hours was r e l a t i v e l y   l a r g e  and t h e  

r e s u l t s   a r e   e x p e c t e d   t o   c o n t a i n  a c o n t r i b u t i o n   f r o m   n a t u r a l   a t m o s p h e r i c   v a r i a b i l i t y   ( r e f .  

14) .  
The computational  methods  used  by  the  Americans  and  Soviets  were  dif ferent;  however, 

e x a m i n a t i o n   o f   b o t h   d a t a   s e t s   u s i n g   b o t h   t e c h n i q u e s   r e v e a l e d   t h a t   f o r   t h e   m o s t   p a r t   a p p r o x i -  

mate ly   the  same order   o f   magn i tude  i s   ob ta ined  regard less   o f   the   computa t iona l   p rocedure .  

The US o r i g i n a l l y   c a l c u l a t e d   t h e   r o o t - m e a n - s q u a r e   d i f f e r e n c e   a t   e a c h   a l t i t u d e   g i v e n   b y  
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TABLE 4. DATES  AND  TIMES OF US REPEATABILITY  LAUNCHINGS FROM 

P a i r  

1 
- 

2 

3 

4 

5 

6 

WALLOPS F L I G H T  CENTER. 

Date  Time (GMT) 

May 27, 1977  1434 

1440 

May 27, 1977  1839 

1845 

May 27, 1977  2257 

2303 

May 28, 1977  0230 
0240 

May 28,  1977  0630 

0647 

May 28,  1977  1042 

1047 

Temperature Wind  Top 

TOP (KM) (KM) 

70  70 
70  70 

70  70 

70  70 

69  68 

60  60 

53  53 
70  70 

70  70 
45 45 

70 70 

70 70 

TABLE 5. DATES, TIMES, AND  GEOGRAPHIC POSITIONS OF USSR RESEARCH 
VESSEL  AKADEMIK KOROLEV DURING  LAUNCHINGS FOR REPEATABIL ITY 

CHECK. 

No. 

1 
2 

3 
4 

5 

6 

7 

8 

9 

10 

- Date 
T i  me 

( G " r  1 
J u l y  18,  1977  0631 

0751 

J u l y  21,  1977  2030 
2200 

2330 

J u l y  25,  1977  0509 

0640 

081 0 

J u l y  27,  1977  0304 

0435 

L a t i   t u d e  Long i tude 
Degrees Degrees 

18"25'N 149"12'W 

18'25'N 148"51 ' W  

14'17'N 126"15'W 
14'1 J 'N  126"07'W 

14'15'N 125'54'W 

lO"21 ' N  104"38'W 

lO"17'N 104"12'W 

lO"13'N 103'48'W 

07"53'N 93"03'W 
07"46'N 92"45'W 

Temperature Wind  Top 

TOP (KM) (KM) 

70 65 

70 65 

70  65 

70  65 

70  65 

70 65 

70  65 

70  65 

70  60 

70 60 
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where T1 and T2 r e p r e s e n t   t h e   f i r s t  and  second  measurements o f  each p a i r  and t h e  sample 

s i z e  n i s   t h e   t o t a l  number o f   p a i r s   a t  each a l t i t u d e .  The USSR on   t he   o the r  hand  used t h e  

r e l a t i o n s h i p  

62 = Z (T1 - T2)2 

n- 1 

where 6 represents  

t h e   v e r t i c a l   f o r  5 

and t h e  mean value 

t h e   d i s p e r s i o n   o r   s t a n d a r d   d e v i a t i o n .  The va lue  6 was next  averaged i n  

km by  
5 

a s s i g n e d   t o   t h e   m i d - p o i n t   o f   t h e  5 km l a y e r .   F i n a l l y ,   t h i s  mean value 

was used to   de termine  

where 0 r e p r e s e n t s   t h e   r e p e a t a b i l i t y   v a l u e .  

A comparison o f   t h e  two  techniques,  e.g.,  submitt ing US d a t a   t o   t h e  USSR technique 

and t h e  USSR d a t a   t o   t h e  US technique,  revealed no s i g n i f i c a n t   d i f f e r e n c e s .   T h e r e f o r e ,   i n  

o r d e r   t o   m a i n t a i n   c o n s i s t e n c y   t h r o u g h o u t   t h e   r e p e a t a b i l i t y   a n a l y s i s ,   a l l   d a t a  were c a l -  

cu la ted   us ing   the   Sov ie t   techn ique.  The r e s u l t s   a r e   p l o t t e d   o n   t h e   g r a p h s  shown i n  

Figures 9 and 10. It should be n o t e d   t h a t   c o m p u t a t i o n s   f r o m   o n l y   f i v e   p a i r   o f  USSR data 

were a v a i l a b l e ,   s i n c e   r a d a r   t r a c k i n g   o f   t h e   J u l y  21, 1977, 2330 GMT launch was considered 

i n c o n c l   u s i  ve. 

EVALUATION OF INTERCOMPARISON  DATA 

The o b s e r v a t i o n s ,   o b t a i n e d   i n   p a i r s ,   a s  shown i n  Table 3, were  evaluated i n  a r e l a -  

t i v e l y   s i m p l e  manner. Means, s tandard   dev ia t ions ,  and  root -mean-square  d i f ferences  o f  

corresponding US and USSR d a t a   w e r e   c a l c u l a t e d   a t   e a c h   k i l o m e t e r   a l t i t u d e .   T a b l e  6 l i s t s  

t h e  sample s i ze ,  mean o f   t he   d i f f e rences ,  A (  )*, and  root-mean-square  dif ferences, rmsdiff, 

of   the  temperature and w ind   da ta .  The same approach t o   t h e   d a t a   a n a l y s i s  was used f o r   b o t h  

* 
It should be n o t e d   t h a t   t h r o u g h o u t   t h i s   r e p o r t   t h e   o b s e r v a t i o n   s a m p l e   s i z e   i s   t h e  same 

f o r   t h e  US and USSR i n  which  case  the  mathemat ica l   resul t   obta ined  f rom  us ing mean o f  

t h e   d i f f e r e n c e s   o r   d i f f e r e n c e   o f   t h e  means i s   i d e n t i c a l .  
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Figure 9. P r o f i l e s  showing the   tempera ture   repeatab i l i t y   F igure  10. P r o f i l e s  showing component w ind   repeatab i l i t y  

obtained  from measurements w i th   t he  US and obtained  from measurements w i t h   t h e  US and 

USSR rocketsonde  systems, USSR rocketsonde  systems. 



TABLE 6. MEAN OF  THE  DIFFERENCES A (  ) , AND ROOT-MEAN-SQUARE DIFFERENCES ( msdi f f )  
FOR THE USSR(STANDARD) METHOD MINUS THE US (STANDARD) METHOD. 

I Temperature ('C) Uind 

70 
69 

68 

67 

66 
65 

64 

63 

62 

61 

60 

59 
58 

57 

56 

55 
54 

5 3  
52 
51 

50 
49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 
34 

33 
32 

31 
30 
29 

k 
7 

8 

8 
8 

8 

9 
9 

9 

9 
9 

9 

9 

9 

9 
IO 
IO 
IO 
IO 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

IO 
10 

10 

10 

10 

IO 
IO 
10 

10 

9 
8 

-7.8 
-11.8 

-12.0 

-14.6 

-15.8 

-14.3 
-12.0 

-10.7 

-8.9 

-7.3 

-6 .O 
-5 .4 
-4.3 

-4.9 

-5.9 

-4 .7 

-3.6 
-4.7 

-3.8 
-4.1 

-3.6 

-3.2 

-3.0 

-3 .8 

-3.2 
-2.2 

-1.7 

-0.9 

-0.1 

0.4 

-0 .3  

-1.1 

-0.9 

-0.4 

0.4 

0.3 
1.3 

1.7 

1.6 
2.1 

2.3 

2.3 

10.8 

15.2 

4 

9 3.3 

IO 3.0 

10 2.7 

10 3.0 
10 3.0 
10 3.3 

IO 2.5 

10  2.8 

10  2.8 

10 3.1 

IO 3.4 

IO 2.0 

10 2.2 

IO 3.2 

10 2.8 
10 3.8 

IO 3.9 

IO 4.9 

IO 5 . 4  

10  4.3 

10  4.7 

10 5 . 3  
9 5.3 

9  5.2 

9  6.0 

9 4.7 
9 5.7 
9  5.9 

9 6.5 

9 6.3 

9 7.7 

9  8.4 

9 10.3 

9 11.7 

9  13.3 

9 14.8 

9  16.7 

8  18.9 
8  18.3 

6 16.4 

6 

-14.3 
-14.3 

-16.2 

-17.4 

-18.4 

-14.6 

-10.8 

-9.1 
-7.8 

-6.4 

-6.1 

-4.9 

-3.8 

-3 .6 

-3.8 
-5.1 
-4.9 

-3.4 

-2.2 
-0.9 

-0.7 

-0.7 

-1.1 

-1.3 

-1.8 

-2.4 

-2.9 

-1.5 

-1 .o  
-1.3 

-0.6 
0.1 

1.4 

2.0 
1.7 

1.3 

1.3 

1.6 

1.1 

1.9 

2.5 
2.0 

14.3 
14.8 

17.1 

18.6 

20.5 

15.8 

12.7 

10.9 

9.4 

8.3 

8.6 

7.8 

6.9 
6.0 

5.2 
5.8 

5.5 

4.1 

3.1 

2.9 

3.0 
2.8 

2.5 

3.1 

2.7 

3.1 
4.0 

4.7 

3.9 

3.0 

2.8 

2.2 

2.1 

2.5 

1.9 

1.8 

1.9 

2.4 

2.7 

2.7 

3.3 

2.8 

6 
7 

8 

IO 
11 

13 

15 

16 

17 

17 

20 

20 
20 

20 

20 
20 

20 

20 

20 
20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
20 

20 

20 

19 

17 

-3.8 
-1.0 

2.4 

1.3 
-1.3 

-2.2 

0.8 
0.5 

-0.5 

-2 .1 

-2.7 

-1 .5 

-1.2 

-2.2 

-4.4 

-3.4 
-1.8 

0.7 

2.0 

1.7 

0.6 

0.1 

1 . 1  

1.1 

-2.0 

-4.3 

-1.9 

1.2 

-0 .3 

0.2 

0.3 
-1.6 

-0.6 

-0.3 

-0.4 

0.2 

-0 .4 

-1 .6 

-0.7 

-0.3 
-0.3 
-0 .9 

26.3 
18.5 

13.0 

11.9 

12.5 
11.4 

13 .6  
12.3 

9 .5 

8 .8  
10.0 

10.1 

9.6 
10.3 

12.1 

8.7 

7.3 
7 .5  

8.6 

8.2 

8 .0  

6.2 
4.0 

3.6 
6 . 3  

8.9 

6.6 
4.8 

4.7 

3.6 

4.6 

4.3 

5.7 

2.7 

3.9 

3.2 

3.2 

3.3 

3.2 

2.5 

2.5 
1.6 

Zonal (mps) 

b ( E - W )  RMSO 

7.3 
1.1 

-5 .6  

-8.7 

-1.7 

3.2 

6.1 
8.2 

8.4 

8.2 

9.7 

8.0 

5.1 

2.5 

1.7 
1.9 

2.0 

1.3 

-0.3 
- 1  . I  
-1.9 , 

-1.9 

-2.5 

-2.6 

-0.9 

0.8 

-0 .3 

-1.8 
-1 .2 

-0.3 

0.6 

-1.3 

-1.3 
- 1 . 5  

-1.5 

-2.1 

-0.5 

0.5 

-0.1 

-0.1 

-0.2 

-1.6 

25.0 
22.5 

22.0 

19.0 

21.9 

17.2 

13.7 
14.4 

12.7 

11.6 
14.2 

14.9 

14.5 

12.4 

10.2 

8.7 
8.3 

7.8 

7.6 

7.6 

6.7 
5.8 

7.0 

6 .5  

5.3 
6.2 

6.7 

4.4 
3.9 

4.0 

4.1 
5.4 

4.5 
4.3 

3.3 

3.0 

1.7 

3.6 

2.5 

2.4 

2.2 
4.6 
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the  temperature and  component w i n d  measurements. Because of new techniques being  developed 
for  the MlOOB instrument, two sets of data  are made available  for  evaluation. These data 
se t s ,   fo r  purposes  of ident i f icat ion i n  this report ,   are  referred  to  as  the USSR(standard) 
and USSR(prospective). This different  treatment of the same data  required  that two com- 
parisons be made w i t h  the USSR data  set.  Therefore,  evaluations  are provided for  the 
US( standard)/USSR(standard) and the US( standard)/USSR( prospective)  technique.  Additionally, 
the  data  obtained w i t h  the US sphere system are  compared w i t h  the US(standard) and b o t h  of 
the USSR techniques. Because  of the  length of the  report  required by so many individual 
data  treatments  only  the US( standard) and USSR(standard) are  resolved w i t h  any de ta i l .  

The USSR(standard) technique i s  defined (ref.   11)  as  the method of data  processing 
according t o  the  standard  techniques used i n  the USSR during  previous  years. The USSR 
(prospective)  technique i s  defined  as having bet ter   character is t ics  of  high-a1 t i tude 
resolution of  temperature  data which i s  planned for  the  future  processing of  rocketsonde 
data i n  the USSR. This change  of the  data  processing  technique i s  connected w i t h  the 
improvement of the thermometer design, aimed a t  eliminating  systematic measurement errors  
caused by aerodynamic disturbances found w i t h  the  previous  design, and a new parachute 
which stabil izes  the  descent.  

US(Standard)  Technique vs USSR(Standard)  Technique 

The comparison between the  US(standard) and USSR(standard) techniques i s   in te res t ing .  
A considerable improvement i n  agreement between the US and USSR rocketsonde  temperature 
measurements over t h a t  obtained  during  the 1973 Intercomparison  held  in Kourou, Fr. Guiana 
i s  immediately apparent.  Results of t h a t  study ( r e f .  10)  revealed  differences between the 
US and USSR systems which reached  a  magnitude o f  a b o u t  15°C a t  60 km. These values  are 
indicated by the  crosses on Figure  11. Above  50 km the  results of the 1977 Intercompari- 
son are i n  much bet ter  agreement than was found in  the 1973 intercomparison. I t  i s  
important t o  note  that   the  relative  similari ty of the  differences  during day and night 
suggests  that  the  corrections being  appl'ied for  radiation  are  consistent i n  both US and 
USSR techniques.  Obviously,  the day and n i g h t  radiat ion  character is t ic  is  the  only 
element  of  the  correction  technique  (refs. 15 and 16) which changes, i . e . ,   t he  aerodynamic 
heating,  lag,  emissivity, and self  heating terms are  the same regardless of  whether the 
observations  are  obtained d u r i n g  day o r  n i g h t .  Nonetheless,  the  scatter i n  the measure- 
ment differences  as shown by the root-mean-square difference  curves i n  Figure  12,  begins 
t o  grow above,  about 55-56 km, indicating  that  unexplained  instrumental  effects may  be 
contaminating  the  measurements, o r ,  more l ikely,   noise i n  the measurements are  being 
introduced by natural  atmospheric  variability. Corresponding studies of the  instruments' 
repeatabi l i ty  conducted as  part  of  the  intercomparison  test, has  determined that  the 
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u ss R (standard) = us (standard) 

+ + + + 

US Warmer 

1973 ClMO lntercomparison + + 1 
-20 -10 0 1 0  

A T  "C 

Figure  11. P r o f i l e s  showing t h e  mean o f   t h e   d i f f e r e n c e s   o f   t h e  measured 

temperature (AT) obtained  from  the  US(standard)  and  USSR(standard) 

techn iques   fo r   day t ime and n i g h t t i m e  and a comparison o f  t h e  

resu l t s   ob ta ined   f rom  the  1973 CIMO-sponsored in te rcompar ison 

w i t h   t h e   p r e s e n t   d a t a .  

26 



7 0  

60 

E 
* 50  

n 
W 

3 
F 
I- 

a 40 

- 
J 

30 

USSR (standard) I U S ( s t a n d a r d )  

, I I  I I l l l l I l l l l l  

0 1 0  20 30 

'msdiff 
TEMPERATURE '?C 

Figure 12. Root-Mean-Square  differences (rms(diff)) of the  temperatures 
obtained  from  the US(standard)  and USSR(standard)  technqiues 
during day  and  night. 

27 



i ns t ruments   cannot   be   expec ted   to   ob ta in  measurements w i t h  a p r e c i s i o n   b e t t e r   t h a n  2-3OC 

between  60-70 km. 
A comparison o f   t h e   t e m p e r a t u r e  measurements  would n o t  be  complete  wi thout  examining 

t h e   a c t u a l   p r o f i l e s .  These  can  be  found i n   t h e  Appendixes. It i s  apparent   tha t   each 

i n s t r u m e n t   r e s p o n d s   q u i t e   w e l l   t o  changes  o f   the  lapse  ra te o f  the   ac tua l   a tmospher ic  

temperature  as shown b y   t h e   l e v e l   o f   d e t a i l   p r e s e n t .  Many temperature  features  were  seen 
i n   b o t h   t h e  Datasonde  and MlOOB p ro f i l es .   Th i s   sugges ts   t ha t   bo th   i ns t rumen ts   can   p rov ide  

a v a l u a b l e   c o n t r i b u t i o n   t o   a t m o s p h e r i c   r e s e a r c h   i n   s p i t e   o f   t h e   b i a s   w h i c h  has  been found 

t o   e x i s t .  Thus, s y n o p t i c   u s e   o f   t h e   t e m p e r a t u r e   d a t a   r e q u i r e s   t h a t   t h i s   b i a s  be  taken 

in to   account .   S ince   the   b ias  i s  v e r y   s i m i l a r   f o r  day  and n i g h t  measurements the   va lue  

o b t a i n e d   f r o m   t h e   t o t a l  number o f  temperature  measurements  are l i s t e d   i n  Table 7. These 

va lues ,   l i s ted   by   a l t i t ude ,   a re   t he   ad jus tmen ts   wh ich   need   to  be a p p l i e d   t o   t h e   r e p o r t e d  
measurements  (assuming i n d i v i d u a l   i n s t r u m e n t   c o r r e c t i o n s   a r e  made) which will b r i n g   t h e  

US and USSR temperatures  into  general   agreement.  The approach  used i n   d e t e r m i n i n g   t h e s e  

values was t o   s u b t r a c t   t h e  US measurements  from  the USSR measurements,  thus, a l l   a d j u s t -  

ments  are  toward  the US values. However, i t  cannot  be assumed t h a t   t h e  US measurements 

a r e   a b s o l u t e l y   c o r r e c t .   T h e r e   i s   n o  way o f   de te rm in ing   wh ich  measurement i s   p r o v i d i n g  

t r u t h .  The approach  used  here  only  provides a r e l a t i v e ,   b u t   c o n s i s t e n t  way o f   d e t e r m i n i n g  

what   d i f fe rences  may e x i s t .  

TABLE 7 

Ad jus tments   to  USSR repor ted  temperatures  cons idered  necessary 

t o   a c h i e v e   c o m p a t a b i l i t y   t o  US values. The USSR(standard)  and 

USSR(perspec t ive)   techn iques   a re   l i s ted .  Use o f   t h e s e   a d j u s t -  

ments assumes t h a t   t h e  measurement  data  corrections  have  been 

appl   ied.  

A1 t. 
70 
65 

60 
55 

50 

45 

40 
35 

30 

USSR( STANDARD) 
+ 11 
+ 14 

+ 6  

+ 5  

+ 2  
+ 2  

0 
- 1  

- 2  

USSR( PROSPECTIVE) 

+ 9  
+ 12 

+ 10 

+ 6  
+ 2  
+ 3  
+ 1  

- 1  
- 2  
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Comparison of the wind differences i s  simply  accomplished. Means o f  the differences 
and the root-mean-square differences  of  the  meridional and zonal components a re   l i s ted  i n  
Table  6. The comparison  of the measured mean wind components, Figure  13,  indicates  that 
except  for minor exceptions,  differences of  about  3 ms-' ex i s t  below 57 km. Above this 
alt i tude,   differences i n  the zonal component grow rapidly.  Nevertheless,  the root-mean- 
square  differences, Figure 14,  although n o t  small ,   are   s t i l l   smal ler  than what  would  be 
expected from instrument repeatabil i ty  alone.  I t  must be concluded tha t  agreement  of the 
wind measurements is  good t o  about 57 km, and,  since phase differences w i t h  a l t i t ude  were 
not  found, are  probably  usable, i n  the mean, t o  higher  altitudes. 

US(Standard)  Technique vs USSR(Prospective)  Technique 

Following the  intercomparison  data  exchange, new data  reduction  techniques were 
investigated  in  the USSR. As a  resul t  o f  the new data   this  produced an additional  evalua- 
t i o n  w i t h  the  standard US data was conducted. One aspect of  such an outlook i s   t h a t  
future  data  obtained from the MlOOB system  can be b r o u g h t  in to  agreement w i t h  the US 
system's  data, and indeed, w i t h  data from rocketsonde  systems  launched by countries 
participating i n  previous  intercomparisons, such as  the one held i n  Kourou. Table 8 
provides  a l i s t i n g  of the mean of the  differences of the  temperature and wind data  for 
each  kilometer between 24 and 70, and of the root-mean-square differences  (rmsdiff) of 
the same data. I t  can be seen i n  Figure  15 tha t   for   a l t i tudes  above 60 kilometers bo th  
the daytime and n i g h t t i m e  temperatures show differences  larger than 10 degrees,  while  the 
rmsdiff,  Figure 16,  suggest  that   the  variation  is   relatively  large.  The  mean temperature 
differences  f inal ly  become less  than  about 5 O C  only below 54 kilometers. Comparison of 
the  results  obtained d u r i n g  the CIMO-sponsored Intercomparison i n  1973 are  plotted  as 
crosses on Figure 15. I t  i s  obvious  tha t  some improvement has been  made, b u t  not  as  great 
an improvement as  shown  by the comparison  of the  standard methods shown i n  Figure  11. 
Table 7 l i s t s   t h e  amount of  adjustment t o  be applied t o  the measurements t o  achieve com- 
patabi l i ty .  By comparing Figures 11 and 15 i t  i s   e a s i l y  seen that  the  prospective  tech- 
nique shows improvement i n  the  temperature agreement only above 64 km. 

The d i rec t  comparison  of the US and USSR standard  techniques  conducted  here is  very 
important  since  these  techniques  are  currently used t o  provide  data  for  international 
exchange. However, such a  simple comparison  can lead t o  a  misinterpretation of the mean 
differences because the  degree  of smoothing us.ed w i t h  the USSR(standard) technique is  much 
different  than tha t  used w i t h  the  US(standard)  technique.  If i t  i s  assumed that  the 
temperature  profile  will remain largely unchanged d u r i n g  the  period  of  the  comparison,  a 
bias may a r i se  which i s  caused by the different  height  resolutions of the techniques 
applied. T h i s  will  obviously g i v e  r i s e  t o  somewhat different  values of the adjustments 
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Figure  13. Mean o f   t h e   d i f f e r e n c e s  component  winds  obtained  from  the 

US( standard)  and USSR( standard)  techniques. 
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Figure 14. Root-Mean-Square  differences (rmsdiff)  of the  component  winds 
obtained  from the US(standard)  and USSR(standard)  techniques. 
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TABLE 8. MEAN OF  THE  DIFFERENCES A (  ), AND ROOT-MEAN-SQUARE DIFFERENCES (msdiff) 
FOR THE  USSR(PROSPECT1VE) METHOD MINUS  THE  US(STANDARD) METHOD. 

I Temperature ("C)  I Yind 

Altitude  day I night I Meridional Imps) I Zonal Imps) 

km n q  RHSO n ATn 
- 

MSO I n ~m wso I Po RMSO 

70 

0.4  20.1  9  -4.0  15.9 7  -14.4  15.8 7  -6.9  14.9 68 
6.0  21.7  7 -5.0 21.0  6  -11.2  12.7 6  -8.8  14.3 69 
10.3  24.3 6  -8.7  29.3 4  -10.5  11.4 5 -7.8  12.5 

67 

59 
9 60 
9  61 
9 62 
9 63 
8 64 
8  65 
8  66 
8 

9 
58 9 
57 9 
56  9 
55 9 
54 10 
53  10 
52  10 
51  10 
50 10 
49  10 
48 10 
47  10 
46  10 
45 10 
44 10 
43 10 
42 10 
41  10 
40  10 
39 10 
38 10 
37 10 
36 10 
35 10 
34  10 
33 10 
32  10 
31 10 
30 9 
29  9 
28  9 
27 9 
26  9 
25 9 
24 5 

-9.0 
-10.6 
-10.4 
-10.1 
-10.3 
-10.4 
-10.6 
-10.1 
-10.1 
-8.8 
-8.3 
-7.2 
-6.1 
-4.5 
-5.7 
-5.1 
-5.1 
-4.1 
-3.9 
-3.2 
-4.0 
-3.8 
-2.8 
-2.1 
-1.1 
-0.7 
-0.5 
-0.6 
-1.7 
-1.2 
-0.5 
0.3 
0.3 
1.1 
1.4 
1.3 
1.9 
1.3 
0.1 
2.2 
2.7 
2.6 
2.6 
2.0 

16.2 
8 17.4 
8 

9 11.1 
9 11.0 
9 12.0 
9 12.7 
9  13.9 
9  15.2 
9  16.2 

9.9  9 
10.3  9 
9.1 9 
7.4 9 
5.2 9 
7.1 9 
6.7  9 
5.9  10 
5.9  10 
5.5 

10 4.6 
1'0 

4  3.6 
8  3.9 
9 3.1 
9 3.4 
9  3.3 
10 3.1 
10 2.7 
10  2.8 
10 2.7 
10 2.8 
10 3.2 
10 3.2 
10 2.5 
10 2.5 
10 3.0 
10 3.5 
10 2.2 
10 2.6 
10  3.4 
10 3.6 
10  4.1 
10  4.5 
10 5.3 
10 5.9 

-15.0 
-16.8 
-13.4 
-10.8 
-10.2 
-10.2 
-9.8 
-10.2 
-9.1 
-7.2 
-5.9 
-5.1 
-5.8 
-5.1 
-3.8 
-3.6 
-1.8 
-0.7 
-0.6 
-1.8 
-1.9 
-2.1 
-3.1 
-3.1 
-1.6 
-1.6 
-2.3 
-1.2 
-0.8 
0.9 
1.6 
1.6 
1.2 
1.2 
1.6 
1.1 
1.4 
2.1 
1.7 
2.9 
2.4 
1.7 
1.3 
1.5 

16.4 

9  2.1 
16  2.4 
18 2.5 
18 3.1 
18 3.4 
19  3.0 
19 3.2 
20 2.6 
20  2.8 
20 2.4 
20 1.8 
20 1.8 
20 1.8 
20 2.2 
20 1.9 
20 2.7 
20 3.5 
20  3.8 
20  4.2 
20  5.5 
20  4.5 
20 3.9 
20  2.9 
20  3.3 
20 3.0 
20  2.6 
20  4.4 
20 5.4 
20 5.3 
20 5.4 
20 6.2 
19  7.5 
19  7.9 
19  8.7 
19 9.1 
19  10.1 
19 11.2 
16 11.1 
16  11.7 
16  12.1 
15 13.0 
13 14.6 
11 19.2 
10 -2.3 

-3.3 - 
-4.2 
-1.1 
-0.9 
-2.1 
-3.9 
-4.7 
-2.6 
-0.8 
-1.7 
-3.6 
-3.8 
-2.0 
0.7 
1 .i 
1.6 
-0.1 
-0.5 
-0.1 
0.1 
-1.5 
-3.3 
-2.9 
-0.6 
-0.1 
0.5 
-0.3 
-1.0 
-1.2 
-0.9 
-0.9 
-0.5 
-0.7 
-1.9 
-1.2 
-0.8 
-0.7 
-0.3 
-0.9 
- 1 . 1  
-0.9 
-0.6 
-1.4 

13.3 

-0.4 2.4 
-0.2  2.7 
-0.6 2.8 
-0.8  2.2 
-0.7 2.9 
-0.2 6.5 
-0.6  2.7 
-0.8 2.1 
-0.6  2.9 
-0.2  3.3 
-1.0  2.8 
-1.9  3.1 
-1.8  3.2 
-1.9  2.2 
-1.9  3.8 
-1.2  3.2 
-0.5 3.4 
-0.7  3.2 
-1.2 2.9 
-1.3  4.3 
-0.3  6.4 
-0.6  6.7 
-1.5  5.1 
-2.0  3.2 
-2.3  4.6 
-3.0  6.8 
-2.9 7.6 
-1.6  7.3 
0.2  7.0 
1.8  7.2 
2.3  7.1 
1.6 9.7 
1.1  8.4 
1.7  7.0 
4.7 8.3 
7.8  9.9 
9.7  10.9 
7.3  8.8 
8.1 9.8 
9.9  11.4 
9.1  12.2 
7.2 10.0 
2.7  11.7 
-1.5 17.7 

17.7 
15.4 
14.3 
15.4 
12.4 
10.6 
14.3 
15.0 
14.8 
13.2 
10.9 
7.9 
6.1 
5.6 
4.8 
5.7 
5.5 
5.1 
5.6 
5.8 
5.4 
5.1 
5.5 
4.5 
2.8 
3.4 
2.9 
3.4 
3.6 
3.8 
3.5 
2.5 
1.4 
3.9 
2.6 
3.1 
2.3 
6.1 
1.6 
2.4 
2.4 
2.4 
2.3 
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Figure 15. Profiles  showing  the  mean  of  the  differences of  the measured 
temperature (AT) obtained from the  US(standard) and  USSR(pr0spective) 
techniques  for  daytime and nighttime and a comparison of the  results 
obtained  from  the 1973 CIMO-sponsored  intercomparison  with  the 
present data. 
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Figure 16. Root-Mean-Square differences (rms(diff)) of  the  temperatures 
obtained from the US(standard) and USSR(pr0spective) techniques 
during day and  night. 
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fo r   the   USSR(prospec t ive)   techn ique  as   we l l ,   s ince  a h igher   sample   ra te   and  g rea ter  

smoothing i s  used. It i s   p o s s i b l e   a l s o   t h a t   d i s c r e p a n c i e s   f o u n d   f o r   t h e   U S ( s t a n d a r d )  
technique  vs  the  USSR(prospect ive)   technique  are  o f  some impor tance   as   we l l   f o r   t he   ad jus t -  
ment o f   d a t a   o b t a i n e d   i n   t h e   p a s t   u s i n g   t h e   s t a n d a r d   t e c h n i q u e s .   S i n c e   t h e   s m o o t h i n g  

a p p l i e d   t o   e i t h e r   s y s t e m   s h o u l d  f i t  t h e   v e r t i c a l  response c a p a b i l i t y   o f   t h e  measurement 

t h i s   p o s s i b i l i t y   f o r   a c h i e v i n g   c o m p a t i b l e   r e s u l t s   s h o u l d  be  examined f u r t h e r .   F o r  example, 

it i s  p o s s i b l e   t o  smooth  Datasonde  data t o   t h e  MlOOB s tandard   da ta   l eve l   and   t hen   t o  
compare t h e   p r o f  i 1 es . 

The mean d i f f e r e n c e  o f  t h e  component  winds i s   r e l a t i v e l y   s m a l l   b e l o w   a b o u t  58 k i l o -  

meters.   Analys is  o f   t h e  measurement d i f f e r e n c e s   i n   t h e   w i n d  components, F igure  17, i n d i -  
c a t e   t h a t   d i f f e r e n c e s ,   i n   t h e  mean, e x i s t  above t h e  58 km laye r .   Aga in   t he  rmsdiff f o r  
bo th  components, F igu re  18, i n d i c a t e   r a p i d l y   i n c r e a s i n g   v a r i a b i l i t y   i n   t h e  measurements 

above  about 56 km. It appears t h a t   t h e   w i n d   d i f f e r e n c e s  between the  US(standard)  and USSR 

( p r o s p e c t i v e )   a r e   l e s s   t h a n   t h o s e   o b t a i n e d  when comparing  the  US(standard) and  USSR(stand- 
ard)  techniques . 

The complete  data  set  i s   a v a i l a b l e   i n  Appendix B, add i t iona l   computa t ions  and ana ly -  

ses o f   t h e s e   d a t a  may be o f   i n t e r e s t .   T h i s  may be e s p e c i a l l y   t r u e ,  when the   p rospec t i ve  
method i s   f i n a l l y  used a t   a l l  USSR rocke tsonde   s i t es .  

In tercompar i   son  wi th   Spheres 

P a r t   o f   t h e   i n t e r c o m p a r i s o n   p l a n   i n c l u d e d   s i x  US Super-Loki  Spheres t o  be  launched i n  

c o n j u n c t i o n   w i t h   t h e  Datasondes  and M100B. The dates  and  t imes o f   t h e   l a u n c h i n g s   a r e  
g i v e n   i n   T a b l e  3. It should  be  noted  that   three  spheres  were  launched  dur ing  dayt ime  and 
t h r e e   d u r i n g   n i g h t .  However, the  comparison  uses  the  data  f rom  the  s ix  spheres i n   o r d e r  
t o   p r o v i d e  a l a r g e r  sample.  Data l i s t i n g s ,   d i f f e r e n c e s ,  and p l o t s   a r e   g i v e n   i n  

Appendixes C, D, and E ,  f o r   t h e  US(Sphere)  vs  US(standard) , US(Sphere)  vs  USSR(standard) , 
and  US(Sphere)  vs  USSR(prospective)  techniques,  respectively. The f i g u r e s   w h i c h   f o l l o w  

p r e s e n t   p l o t s   o f   t h e  mean o f   t h e   d i f f e r e n c e s   i n   t h e   t e m p e r a t u r e  and  wind  data  and  the 
root -mean-square  d i f ferences.  

F igu re  19, t h e  mean d i f f e rence   o f   t he   t empera tu res ,   rep resen ts   t he   t h ree   t echn iques :  

USSR( standard)  minus US( Sphere), USSR( prospective)  minus  US(Sphere) , and US( s tandard)  

minus  US(Sphere) . It i s  obv ious   t ha t   t he   compar i son   o f   bo th  USSR t e c h n i q u e s   w i t h   t h e  
US(sphere )   t echn ique   revea ls   d i f f e rences   wh ich   a re   qu i te   s im i l a r .   La rge   d i f f e rences  

between  the  sphere  and M1 OOB occur  above  60 km but   cannot  be e x p l a i n e d   a t   t h i s   t i m e .  
Below  60 km the  sphere  der ived  temperatures  and  the USSR tempera tu res   ag ree   t o   w i th in  8°C- 
General ly  agreement o f  t h e  US(Sphere)  and US( s tandard)   techn iques   a re  1 ess  than 6 O C  below 

66 km. T h i s   f i g u r e   t e n d s   t o   p o i n t   o u t   t h a t  above  about  65 km a l a rge   d i sc repancy  i n  t h e  
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Figure  17. Mean o f   t h e   d i f f e r e n c e s  component  winds  obtained  from  the 

US( standard) and USSR( prospect ive)   techniques.  
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Figure 18. Root-Mean-Square  differences  (rmsdiff) o f  the  component  winds 
obtained  from  the  US(standard) and USSR(prospective)  techniques. 
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P r o f i l e s  showing  the mean o f   t h e   d i f f e r e n c e s   o f   t h e  measured 

temperatures (AT) obta ined  f rom  the  US(sphere  technique and 

t h e  US( s tandard) ,  USSR( standard),  and USSR( p rospec t i ve )  

techniques. 
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measurements ex is ts .   S ince   the   comple t ion   o f   the   in te rcompar ison,   add i t iona l   work  has 
been  done  on t h e   f a l l i n g   s p h e r e   t e c h n i q u e ,  and the   b ias  found i n   t h e   a r e a  of the  strat.0- 
pause,  has  been  reduced  considerably,  but  addit ional  sphere  and  Datasonde  comparisons  are 

now necessary.   F igure  20  suggests   that   the  var iab i l i ty   encountered may be  coming  from t h e  
sphere  measurements;  however, the   smal l  sample s i ze   can   no t  be over looked as  a poss ib le  
cause f o r   t h e   l a r g e   v a r i a b i l i t y .  

Comparison o f   t h e   w i n d  components i n d i c a t e s   t h a t   l a r g e   d i f f e r e n c e s  i n  t h e  mean mer i -  

d i o n a l   w i n d   e x i s t  above  64 km, F igu re  21, b u t   b e l o w   t h i s   a l t i t u d e   w i n d s   d e r i v e d  from  both 
USSR techniques  and  the US technique  agree  qu i te   wel l   w i th   winds  der ived  f rom  the  spheres.  

The root-mean-square  d i f ferences,  Figure 22, i n   t h e   m e r i d i o n a l   w i n d  between  the  sphere 
and USSR t e c h n i q u e s   a r e   q u i t e   s i m i l a r ,  however smaller  root-mean-square  dif ferences  were 
n o t e d   t o   e x i s t  between  the  sphere  and  US(standard)  technique.  This i s   c o n s i s t e n t   w i t h  

t h e   r e s u l t s   f o r   t h e   z o n a l  component  root-mean-square  differences shown i n  F igure  24. 

D i f f e r e n c e s   i n   t h e  mean zonal   wind,  Figure 23, a re   l ess   t han  6 ms-' below 61 km f o r   b o t h  
the  USSR techniques vs the  US(Sphere) and a re   l ess   t han  6 ms-l  below 66 km f o r   t h e  
US( Sphere) vs  US( standard)  techniques. 

CONCLUSIONS AND RECOMMENDATIONS 

The in te rcompar i  son t e s t   c o n d u c t e d   i n  1977, o f fshore  Wal lops F1 ight   Center,   between 

the  US and USSR, was success fu l l y   conc luded.  The launch  sequence,  except f o r   m i n o r  
schedule  changes,   fo l lowed  the  exper imenta l   des ign  qu i te   wel l .  It was p lanned  to   launch 

22 p a i r s   o f   r o c k e t s o n d e   i n s t r u m e n t s ,   e a c h   p a i r   t o   c o n s i s t   o f  a US Datasonde  and  a USSR 

MlOOB rocketsonde  instrument.  These 22 p a i r  were s p l i t   w i t h   h a l f   b e i n g   l a u n c h e d   d u r i n g  

day  and h a l f   d u r i n g   n i g h t .  The r e s u l t s   o b t a i n e d   w e r e   e x t r a o r d i n a r i l y  good.  Twenty p a i r s  

o f   tempera ture   da ta  and 21 pairs  of   wind  data  were  obtained,  however,  22 p a i r s  were 

success fu l l y   launched.  The d i f f e r e n c e  between  those  data  pairs  evaluated  and  the  actual  
number  1  aunched i s   p r i m a r i l y  due t o  a1 ti t u d e s   t h a t  do n o t   o v e r l a p  i n  each  case. 

The resul ts  of   the  temperature  comparison  are  very  encouraging.  American  and  Soviet  

tempera ture   da ta ,   ob ta ined  us ing   the   s tandard   techn iques ,   agree   in   the  mean t o   w i t h i n  6OC 

to   abou t  60 km a l t i t u d e .  However, t h e  rmsdiff i s   l a r g e r ,   b e i n g   a b o u t  k8OC a t  60 km. The 

agreement i n  temperature  measurement when using  the  USSR(prospect ive)  technique i s  

s l i g h t l y  worse.  Wind  data  comparisons  obtained  using  the  US(standard)  and  USSR(prospec- 
t i v e )   t e c h n i q u e   i s   b e t t e r   t h a n   t h a t   o b t a i n e d  when using  the  USSR(standard)  technique. 
Never the less,   agreement   wi th in  3 ms-l i s   p o s s i b l e   t o  57 km, but   wind  data  agreement   to  

h i g h e r   a l t i t u d e s   c o u l d  be cons idered  acceptab le .   Overa l l ,   the   resu l ts  o f  t he  1977 com- 
par ison  prov ides  cons iderably   more  conf idence i n  t h e   j o i n t  use o f  the  two  data  Sets  than 
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Figure  20. Root-Mean-Square d i f f e r e n c e s  (rmsdiff) o f   t h e   t e m p e r a t u r e s  

obtained  f rom  the  US(sphere)  technique  and  the  US(standard),  

USSR(standard) , and the  USSR(prospective)  techniques. 
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Figure 21. Mean of the  differences  of  the  meridional  wind  components 
obtained  from  the  US(sphere)  technique and the US(standard), 
USSR(  standard),  and USSR(prospective)  techniques. 
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Figure  22. Root-Mean-Square d i f f e r e n c e s  (rrnsdiff) o f   t h e   m e r i d i o n a l   w i n d  

component obtained  from  the  US(sphere)  technique  and  the 

US(standard),  USSR(standard),  and  USSR(prospective)  techniques. 
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Figure  23. Mean o f   t h e   d i f f e r e n c e s   o f   t h e   z o n a l   w i n d  components ob ta ined 

from  the  US(sphere)  technique and the  US(standard),  USSR(standard), 
and USSR( prospect ive)   techniques.  
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Figure  24. Root-Mean-Square d i f f e rences  (rmsdiff) o f   t he   zona l   w ind  component 

obtained  f rom  the  US(sphere)  technique  and  the  USlstandard),  
USSR(standard) , and  USSR(prospective)  techniques. 
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was possible after  the 1973 intercomparison. 
Comparison  of the standard techniques w i t h  the falling sphere technique creates 

questions which will n o t  be  answered i n  this  report. We find t h a t  the sphere derived 
temperature and ,  especially  the winds, are i n  reasonable agreement  below 66 km w i t h  the 
US(standard) technique. B u t  th is   i s  t o  be expected since development  of the sphere and 
Datasonde reduction results must  be consistent w i t h  each other if  either or  bo th  of these 
techniques are used jointly  as  is often  the case in the United States. Nevertheless, the 
intercomparison results do suggest t h a t  addi t iona l  investigation of the sphere compared t o  
the standard technique i s  highly desirable. 

Based on the  results obtained from this intercomparison i t   i s  concluded t h a t  tempera- 
tures obtained with the USSR(standard) technique are in reasonable agreement (less than  
4 O C )  u p  t o  58 km, while temperatures obtained with the USSR(pr0spective) technique are 

1 only reasonable t o  52 km. I t  i s  recomnended t h a t  additional effort be undertaken t o  
I identify why the new technique does n o t  provide as good agreement as the standard tech- 
L 

nique. I t  is  clear t h a t  even the root-mean-square differences obtained between the US 
(standard) and USSR( prospective) begin t o  grow large  a t  a much lower a1 t i  tude t h a n  those 
obtained using standard techniques. 
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APPENDIX A 

LISTINGS AND PLOTS OF US(STANDARD) AND USSR(STANDARD)  DATA 

T h i s  appendix conta ins   l i s t ings  o f  the  rocketsonde  data  obtained  using  the 
US(standard) and the USSR(standard) data  reduction  techniques. The differences 
(USSR-US) i n  the  temperature and wind da ta   a r e  1 i sted i n  their  corresponding  places. 
A t  a l t i t udes  where data   are   not   avai lable  a group o f  nines (999) are  entered. The 
p lo ts ,  shown  on t h e  pages  facing  the  tabulated  data,  are f o r  convenience, and 
enhances individual  pair  comparison. 
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-88 
-84 
-80 
-77 
-74 
-72 
-69 
-66 
-62 
-58 
-54 
-49 
-4 3 
-38 
-33 
-28 
-24 
-20 
-17 
-15 
-13 
-12 
-12 
-14 
-15 
-16 
-16 
-16 
-17 
-16 
-16 
-17 
-20 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
-4 
- 1  

1 
2 
2 

-2 
0 

-3 
-4 
-5 
-8 

-12 
-14 
-8 
2 
9 
9 
4 

-3  

. -8 -10 

-2 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
-38 
-42 
-44 
-44 
-43 
-4 I 
-39 
-38 
-39 
-4 1 
-45 
-48 
-48 
-44 
-38 
-35 
-36  
-39 
-37 
- 3 3  
-33  
-27 

IFFEHENCES 
5%-US 

EHP WINDS 
- 1  

COMPONENT 

E G C   M S  
NS EW 

-24 

-23 
-27 

-17 
-18 

-16 -9 
-14 -7 

-9 -6 
-9 -7 

-7 -5 
-6 -9 
-6 -13 
-7 -14 
-6 -10 
-6 -3 
-4 1 
-5 0 
-8 -5 
-3 -5 
-5 0 
-6 5 
-4 5 
-2 2 
0 0  

- 1  -4 
- 1  -2 
-1 2 

9 
6 
3 
0 

-3 
-5 
-3 

1 
6 
9 
6 
2 

- 1  
2 

I 1  
9 

6 
-4 
-6 
-3 
-2 

3 

ALT 

KM 

40 
39 
38 
37 
36 
35 
34 
3 3  
3 2  
31 

29 
30 

28 
27 
26 
2 5  
24 

- 

‘EMP  WINOS 
- 1  

COMPONENT 

IEG C M S 

-23 -2 -27 
NS EW 

-25 - 1  - 2 3  
-27 1 - 2 1  
-30 3 -19 
-30 4 -19 
-3 1 3 -20 
-34 0 -21 
-34 -1  -23 
- 3 6  -2 -23 
-39 -1 - 2 2  
-45 - 1  -20 
-45 - 1  -17 
-44 - 1  -15 
-45 -1  - 1 2  
-45 0 -11 
-48 2 - 1 2  
-5 1 1 - 1 1  

TEMP XINDS 
- 1  

COMPONENT 

OEG  C M S 
N S  t W  

-23 0 -23 
-24 -7 -35 
-26 -11 -23 
-29 4 -12 
-30 1 1  -20 
-30 3 -24 
-32 - I  -23 
-32 -2 -24 
-34 2 -27 
-36 - 1  -27 
-42 -2 -17 
-44 - 1  -19 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 

COMPONENT 
€HP WIIUDS 

1EG C  M 5 
- 1  

0 2 4  
1 -6 -12 
1 -18 -2 

0 7 -1 
1 1 7  

2 -1  -2 
1 0 -4 

2 - 1  - 1  
2 4 -4 
3 0 -5 
3 - 1  3 
1 0 -2 

NS EW 



W 
VI 0 
- 3  

TEMPERRTURE MERIOICNRL ZONRL 

9O:r 

85 i 

70 , 

-i 
a 

- 100 -50 0 50  - 50  0 50' 
PlPS l lPS  

05 - STRNORRO I100 CNT 8 / 1 2 / 7 7  
USSR - STRNCClRJ - - - - -  I105 CflT  8 / 1 2 / 7 7  

I 

I 



- 
ALT 

KM 

7 2  
7 1  
7 0  
6 9  
6 8  

6 6  
67  

65 
6 4  
6 3  
6 2  
6 1  
6 0  
5 9  
5 8  

56  
57 

55  
5 4  
53 
52 
51  
50 
4 9  
4 8  
47 
46  
45  
4 4  
4 3  
42 
4 1  
4 0  
39 

- 

5 - ST4NDARD 
UG 15  1977 
7 4 4  GMT 

COMPONENT 
EMP  WIND5 

-1 
E G C  M S  

999 9 9 9   9 9 9  
NS  EY 

9 9 9  

999 
999 

-48 
-47 
-45 
-42 
-39 
-36  
- 3 4  
-31  

-24  
-2  8 

-19 
- 1 4  
-10 

-9 
-8 
- 5  
-3  
-4  
-4 
-2 
-1 

0 

1 
1 

0 

-15 
-6 

-1 6 

-19 
-17 

999 999  
9 9 9  999  
9 9 9  999 
-16 -61 
-12 -58 
-10 -53 

-6 -49 
3 -47 

13 -50  
1 9  -52 
16 -50 

8 -42 
1 -33 
1 -27 
7 -28 

14 - 3 3  
17 -38 
14 -42 

9 .  -42 
8 -39  

10  -36 

12 -35  
12 -34  

9 -36 
6 -35 
3 -33  

0 -30 
1 - 3 1  

2 -28 
4 -25 
7 -22 

7 -21 
8 -21 

USSR - STANDARD 
AUG 1 5  1977 
1735 GMT 

COMPONENT 
T E M P   Y l N D 5  

-1 
DEG  C M S 

NS EW 
-47 999 9 9 9  
-46 
-45 
-44  
-43 
-42 
-4  1 
- 3 9  

-34  
-36 

-30 
-27 

-20 
-23  -18 

-15 
-14  
-12 
-1 1 
-1 1 

-9 
-7 
-4  
-4  
-4 
-4 
-5 
-5 
-5 

-14  
-18 -8 

-20 
-19 

999 
9 9 9  
9 9 9  
9 9 9  
9 9 9  
9 9 9  
9 9 9  

9 9 9  
9 9 9  

9 9 9  
9 9 9  

2 
1 

3 
3 

4 
3 

8 
5 

13  
20 
2 3  
16  

9 
6 
3 

5 
I 

8 
0 

11 
3 

0 

9 9 9  

9 9 9  
999  

999  
9 9 9  
9 9 9  
999  

9 9 9  
9 9 9  

999  
999  
-25 
-25 
-26 
-26 
-28 
-30 

-38 
-34  

-45 
-45 

-33 
-41 

-30 
-31 
-31 
- 3 1  

-38 
-34 

-29 
-15 

-32 
-17 

I F F E H E N C E S  
5SR-US 

EMP N I N D S  

E G C  M S  
-1 

COMPONENT 

NS EW 

5 
5 
4 
3 

2 
3 

4 
4 

4 1  
5 -7 

1 2  

-4  -11 
-1 -4 

-3  -13 
-3  -9  
-6 -1 
-6  5 
-3  10 

-2 4 
0 11 

-3  0 
-4 0 
-6 0 
-6 0 
-5 5 
-2 6 

-2 -4  
1 -4 

-2  3 

17  
8 

2 
1 

5 
8 
8 
4 

-6  
-9  
-7  

2 
6 
4 
2 

-4  
0 

-10 
-4  

4 
7 

-1 -7 -11 

ALT  TEMP  WIND5 
-1 I COMPONENT 

NS EW 
M S  

5 -21 
2 -20  
1 -17 
0 -16 
2 -15 
4 -16 
4 -17 
3 -17 
1 -16 

0 -15 
1 -16 

0 -14  
0 -13 
0 -11 
0 -7 

TEMP  YINOS 

DEG C M 5 
-1 

COMPONENT 

-25 0 -25 
-25 0 -22 
-24 2 . - 1 9  
-27 0 -17 
-30 1 -17 
-32  8 -17 
-35  3 -19 
-36 1 -15 

-40  -1   -16  
-38 1 -18 

999  999  999 
999  999  999 
999  9 3 9  999 
9 9 9  9 9 9  999 
999  9 9 9  999  

N 5  FW 

COMPONENT 

DEG C M S 

-3 
-3 -1  -2 
-2 
-4  -1 -2 

-1 

-1  -2 



T E M P E R R T U R E  MERIDIONRL ZONRL 

I 

85t 

15" 

7 0" 

65- 

6 0- 

55" 

50" 

\ 
\ 

I 

-100 - 50 0 -50 0 50 -50 0 50 
( " I  rips RPS 

US - STRNDRR3 1744  CAT w 1 w - n  
USSR - SlRNOARO --"- 1735 GRT 8 / t S / ' l 7  



m 
0 

KM 

74 
73 
72 
71 

69 
7 0  

68 
67 
66 
65 
64 
63 
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
53 
52 
5 1  
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 

- 

5 - STANDARD 
JG 15 1977 
930 GMT 

COMPONENT 
EMP WINDS 

- I  
E G C  M S  

999 999 v99 
NS EW 

999 
999 
999 
-61  
-58 
-51  
-45 
-39 
-39 
-39 
-34 
-3 1 
- 3 1  
-26 
-2 3 
-2 I 
-17 
-14 
- 1 3  
- I  I 
-8 
-5 
-3 
-4 
-2 
-5 
-4 
-4 
-4 
-5 

- 1 2  
-2 I 
- 2 2  

28 
28 
20 
7 

-2 
- 1  
3 
4 
0 
0 

1 1  
5 

12 
5 

-4 
-9 
-5 
5 

I2 
15 
14 
1 3  
13 
13 
13 

10 
13 

0 
5 

-3 
-1  
3 
7 

-13 
-27 
-40 
-49 
-50 
-47 
-44 
-43 
-40 
-36 
-35 
-38 
-42 
-43 
-40 
-36 
- 3 2  
- 3 3  
-34 
-37 
-38 
-38 
-37 
-35 
-36 

-39 
-38  

-36  
- 3 8  

-32 
-26 
-22 
-18  

USSR - STANOARD 
AUG 15 1977 
1935 GMT 

COMPONENT 
TEMP Y I N D S  

- 1  
DEG  C M 5 

N 5  EW 
-82 999 999 
-78 
-75 
-72 
-69 
-66 
-64 
-61  
-58 
-55 
-5 I 
-47 
-43 
-38 
-34 
-30 
-26 
-23 

- 1 6  
-19 

- 1 3  
- 1  1 

-9 
-9 
-8 
-7 
-6 
-5 
-5 
-5 
-8 

-15 

-24 
-23 

999 
999 
999 
999 
999 
999 
999 
999 
999 
I 1  
10 
8 
5 
1 

-3  
-6 
-6 
-4 
2 
7 

11 
10 
8 
8 

1 1  
1 2  
10 
8 
4 

- I  
2 
12 
12 

999 
999 
999 
999 

999 
999 
999 
999 
-34 
-34 
-34 
-34 
-34 
-33 
-33 
-34 
-37 
-42 
-48 
-50 
-43 
-30 
-25 
-36 
-5 1 
-5 1 
-37 
-30 
-30 
-25 

-19 
-22 

$99 

;%-US 
FFERENCES 

IMP  WIFiDS 

: G C   M S  
- 1  

COMPONENT 

N S  EW 

-8  
- 8  

- 1 3  
-16 
-19 
-16  
-12 1 1  2 
- 1 3  5 1 
-12 -3 4 

-7  - 1  8 
-8 -4 9 
-7 1 7 
-5 3 3 
-6 -1 -2 
-5 -9 -4 
-3 -10 -8 
-2  -8 - I  1 
-3 -3 -12 
-4 -3 -5 
-6 -5 7 
-4 -5 10 
-5 -2 0 
- I  - 1  -13 
- 1  0 - I 2  
- 1  3 1 

-3 2 2 
- 1  4 6 

-3 3 1 
-2 9 0 
-2 5 -1  



TEMPERFITURC MER I U I ONRL ZONRL 

90 

8 5- 

8 0- 

15- 

IO- 

6 51 - 
Y 
x GO-- 

5 5" 
- 
' A  

0 

k" 
3 50" 

+ 45" 
c( 

J 
40- 

35" 

3 0.- 

25" 

I 

I . ; . : : . . : .  . . . . . . . . .  
- 100 -5G 0 -5G 0 5G -50 0 50 

( 'CI rIPS PlPS 
US - STANOARO 1930 WT 8/15/77 
USSR - STRNORRO - - - - -  1935 GnT 8/15/77 



- 
ALT 

K H  

72 
71 
7 0' 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
4 3  
42 
41 
40 
39 

- 

U t  16 1977 
S - STANDARD 

113 GHT 

EHP  WINDS 
- 1  

COMPONENT 

IEG  C  M S 
N S  EM 

999  -18 9 
999 
-47 
-4 1 
-39 
-48 
-52 
-52 
-48 
-44 

-34  
-30 
-25 
-22 
-18 
-14 
-9 
-6 
-3 
-1 
-3 
-4 
-5 
-7 
-9 

-9 
-9 

-6 

-17 
-12 

-20 
-18 

-2 3 

-38 

-1 
1 1  
12 
3 

- I 1  
-7 

-10 
-8 
-7 
-5 
-2 
-1 

"2 
-2 

1 
5 
9 
9 
4 

-5 
-10 
-12 
-10 

-4 
-7 

0 
2 
2 
0 

-2 
-4 
-3 
-2 

-13 
-2 

-25 
-35 

-4 1 
-4 1 

-24 
-33 

-18 
-18 

-33 
-24 

-39 
-40 
-38 
-36 
-36 
-36 

-36 
-36 

-34 
-33 
-3 1 
-29 
-26 
-2 1 
-20 
-24 

-31 
-29 

-28 
-23 
-19 

USSR - STANDARD 
AUG 16 1977 
0105 GMT 

COMPONENT 
TEMP X I N O S  

- 1  
DEG  C M 5 

NS EW 
999 999 999 
999 
999 
999 
999 
999 
999 
-62 
-53 
-44 
-35 
-27 
-20 
-14 
- 1 1  
-9 

-10 
-9 

-9 

-5 
-8 

-1 

0 
1 

-2 
-4 
-6 
-8 

-10 
-8 

-15 

-18 
-17 

-19 

. .  
999 
999 
999 
999 
999 
-37 
-36 
-34 
-29 
-23 
-15 
-6 
3 

12 
18 
21 
18 
12 
6 
1 

-1 
-2 

1 
-1 
-7 

-13 
-8 
4 
4 

-4 
-4 
-8 
-5 

. .  
999 
999 
999 
999 
999 
I 1  
10 
6 
1 

-15 
-6 

-25 
-36 
-46 
-53 
-55 
-53 
-48 
-44 
-42 
-4 1 
-40 
-37 
-33 
-29 
-24 
-2 1 
-24 
-3 1 
-31 
-27 
-26 
-20 

SSR-US 
1FFERENCES 

COMPONENT 
EMP  WINOS 

'EG  C M 5 
-1 

N S  EW 

-10  -26  43 
-26  52 

-5 -26 30 
0 -22 19 
3 -18 12 
7 -13 9 

10 -5 8 
1 1  5 3 
1 1  14 -6 
9 17 -15 

-1 9 -17 
5 16 -19 

-3 3 -12 
-5 2  -8 
-4 6  -6 
2  9 -7 
5 10 -7 
5 1 1  -6 
5  6 -4 
5 -3 -3 
3 -13 -3 
1 -10 -1 

-2  2 0 
2 4 -2 
2  -2 0 
1 0 1  
2  -5 -3 
4 -3 -1  

ALT 

K M  

38 
37 
36 
35 
34 
33 
32 
31 

29 
30 

28 
27 
26 

- 
TEMP WINDS 

DEG  C M S 
- 1  

COMPONENT 

-24 0 -17 
-25 1 -18 

NS EW 

-29 1 -22 
-32 -1 -24 
-36 -4 -23 
-40  -4  -19 
-41 -3 -16 
-40 - 1  -16 
-41 - 1  -15 
-45 -1 -14 
-45 0 -13 
-47 
-49 0 -12 

1 -13 

TEMP M I N D S  

DEG  C M 5 
-1 

COMPONENT 

-20  -2  -21 
NS EW 

-23 -4 -18 
-28 4 -25 
-31 2 -27 
-34 - I  -25 
-36 -12 -15 
-36 -4 -10 
-36 2 -18 
-37 -3 -17 
-40 -2 -I2 
999 999 999 
999 999 999 
999 999 999 

T 
EMP WINDS 

- 1  

COMPONEN 

1EG C  M S 

4 -2 -4 
2  -5 0 
1 3 - 3  

2 3 -2 
1 3 -3 

4 -8 4 

4 3 -2 
5 -1 6 

4  -2 -2 
5 -1 2 

NS FW 



T E M P E R R T U R E  MERIDIONRL ZONAL 

90 

8 5- 

8 07 

15- 

i 



- 
ALT 

KM 

77 
76 
75 
7 4  
7 3  

7 1  
72 

7 0  
69 
6 8  
67 
66 
65 
6 4  
63 
62 
6 1  
60 
5 9  
58 
57 
56  
55  
54 
53 
52 
51  

4 9  
50  

48 
47 
46  
45 
4 4  

- 

S - STANDARD 
UG 16 1977 1 
835 GMT 

COMPONENT 
EMP  WINDS 

-1 
E G C   M S  

999 999   999  
NS EW 

999 
9 9 9  
999  
999  
999 
999 
-58 
-58 
-52 
-45 
-43 
-40 
-40 
-42 
-37 
- 3 3  
-30 
-26 
-22 
-20 
-17 
-16 
-14  
-1  1 
-12 
-10 

-9 
-7 
-4  
-3 
-4  
-8 

-10 

999  999 
999  999 
999 999  
999  999  
999 999 
999  999 
-16 -47 
-28 -47 
-35 -44  
- 3 5  -38 
-26 -30 
-18 -23 
-13 -18 

-9  -16 
-2  -18 

5   -24  
10 -34 
11  -45 

9  -53 
7  -55 
4  -53 
2   -49  

-1 -45 
-3  -42 
-2  -41 

5  -35 
1   -39  

9 -31  
10 -28 
9 -28 
8  -30 
5 - 3 3  
1 - 3 3  

USSR - STANDARD 
AUG 16 1977 
1840 GMT 

COMPONENT 
TEMP  WINDS 

-1 
DEG C M 5 

NS EW 
-76 999 999  
-74  
-72 
-70 
-69 
-68 
-67 
-65 
-62 
-60 
-57  -53 

-50 
-45 
-4  1 
-36 
-32 
-29  
-25 
-2  1 
-18 
-16 
-13 
-12 
-10 

-8 
-6 
-5 
-2 

0 
1 
0 

-4 
-7 

9 9 9  
999 
999 
999 
999 
9 9 9  
-25 
-19  
-14 
-1  1 

-8 
-5 
-3  
-1 

0 
2 
3 
3 
4 
4 
4 

2 
3 

2 
2 
3 
5 
6 
8 
8 
8 
5 
1 

999  
999 
999  
999 
999  
999 

-13 
-9 

-16 
-18 
-20 
-22 
-24  
-27 
-29 
-32 
-35 
-38 
-4  1 
-45 
-47 
-48 
-47 
-44  
-40 
-36 
-32 
-29 
-27 
-28 
-31 
-34 
-33  

SSR-US 
IFFERENCES 

EMP WIND5 

t G C  M 5  
-1 

COMPONENT 

NS  EY 

-7 
-4 

-12 
-8 

-10 
-10 

-5 
1 
1 
1 
1 
1 

2 
1 

3 
1 

2 
1 
4 
4 
4 
5 
4 
4 
4 
4 
3 

-9 
9 

21  
24 
18  
13 
10 

8 

- 3  
2 

-7 
-8 
-5  
-3  

0 

3 
1 

5 
4 
2 

-3  
0 

-2 
-1 

0 
0 
0 

38 
34  
28 
20 
10  

1 

-1  1 
-6 

-1  1 

-1 
7 

12 
10 

6 
1 

-2 
-2 

1 
3 
3 
2 

0 
1 

-1  
-1 

0 

- m  

ALT 

KM 

43 
42 
4 1  
4 0  
39 
38 
37 
36 
35 
34 
33 
32 
31  
30 
29  
28 
27 
26 
25 
24  

- 
EMP WIND5 

'EG  C  M 5 
-1 

-13 -1 -30 

COMPONENT 

N S  EW 

-18 0 
-18 3 
-19   5  
-21 6 
-22  4 
-26  1 
-31 -1 
-32 0 
-34   2  
-36 4 
-35  5 
-39 3 
-42  1 
-43 0 
-45 -1  
-47  -1 
-49  -2 
-52  -2 
-54  -2 

-26 
-23 
-20 
-19 
-20 
-20 
-17 
- 1 4  
-13 
-14  
-16 
-17 
-19  
-18 
-17 
- 1 4  
-1  1 

-7 
-5 

TEMP d I N D 5  

DEG C M 5 
-1  

COMPONENT 

-9  -2 -30 
N S  EW 

-11 
-14 
-17 
-20 
-2 1 
-24  
-27 
-28 
-32 

-35 
-34  

-37 
-37 
-40 
999  
999  
9 9 9  
999  
999  

0 
7 

10 
8 

-2 
5 

-3 
3 
4 
5 

4 
3 

-1 
-2 

999  
999  
9 9 9  
999  
9 9 9  

-26 
-2  1 
-19 
-20 
-22 
-23 
-17 
-13 
-16 
-19 
-18 
-19 
-19 
-16 
999  
9 9 9  
9 9 9  
9 9 9  
999  

EMP  WINDS 

'EG  C H 5 
-1 

COMPONENT - 
7 0 0  
4 4 2  
2 5 1  

. 1  2 -1  
1 1 -2 
2 -3 -3 
4 -2 0 
4 3 1  
2  2 -3 
2 1 -5 
0 -2 -2 
2 1 -2 
5 -2 0 
3 -2 2 



TEMPERRTURE MERIDIONQL ZONRL 

80 

6 5" - 
Y 

60-L 

55" 
- 

m o  
w 

I" 
m 3 50" 

+ 45" 
CI 

40- 

35" 

30- 

-J 

25- 

20 > 
-100 - 5 0  0 

I O C I  
-50 0 50 -50 0 50 

VPS PIPS 
US - STRNORRD - 1835 CflT 8/16/77 
USSR - STRNORRO - - - - -  1840 GlcT 8/16/77 



- 

ALT 

KM 

72 
.? 1 

6 9  
7 0  

68 
67 
66 
65 
64 
63 
62 
6 1  
60 
59 

57 
56 
5 5  
54 
5 3  
52 
S l  

49 
50 

48 
47 
46 
45 
44 
43 
42 
41 

34 

- 

513 

40 

j - STANDARD 
JG I 6  1977 
100 GMT 

COWPOIIENT 
I M P  WINUS 

- 1  
EG C M S 

999 -17 , 

NS EW 

999 
-58 
- s s  
-49 
-45 
-42 
-37 
-36 
-33 
-32 
-3 I 
-28 
-23 
-2 I 
- I 6  
-14 
- 1  1 
-9 
-6 
-5 
-3 
-5 
-4 
-3 
-2 
-4 
- ?  
-8 

-14 
-9 

-17 
-17 
-18 

-8 
-2 
-2 
-7 

- 1 1  
- 1 3  
-17 
- 2 3  
-24 
-14 

I 

20 
15  

1 3  
9 
6 
4 
1 

-3 
-5 
-4 
- 1  

1 
4 
6 
6 
5 
3 
3 
4 
5 
6 

18 

- 1 5  
-27 
-39 
-47 
-4  7 
-42 
-36 
- 3 1  
-26 
-22 
-20 
-2 1 
-26 
- 3 3  
-4 1 
-44 
-45 
-43 
-42 
-40 
-38 
-35 
-32 
-30 
-28 
-28 
-29 
-32 
-34 
- 3 3  
-28 
- 2 2  
-18  
-17 

USSR - STANOAKD 
AUG 16 1977 
2029 GMT 

COMPONtNT 
TEMP X l h D S  

- I  
DEG  C t4 S 

NS EW 
999 999 999 
999 
999 
999 
999 
999 
999 
999 
997 
999 
999 
999 
999 
999 
999 
999 
999 
999 
-9 
-4 
-5 

-10 
-9 

-8 
-9 

- 1 3  
-14 
-10 
-9 

-10 
-12 
- 1 3  
-16  
-28 

999  
999 
999 
999 
999  
9 9 9  
999 

6 
6 
6 
5 
4 
2 

0 
I 

- I  
-2 
-3 
-4 
-4 
-3 
-2 

I 
3 
5 
7 
7 
6 
4 
2 
2 
4 
3 

999 
999 
999 
999  
999  
999 
999 
-16  
-19 
-20 
- 2 2  
-24 
-26 
-28 
-30 
- 3 3  
-36 
-37 
-35 
-34 
-34 
-35 
-38 
-39 
-37 
-33 
-32 
- 3 3  
-32 
-28 
- 2 2  
-20 
-2 1 

I F F L K E N C t S  
5SR-US 

EMP WINirS 

E G C   M S  
- 1  

COMPONENT 

N5 EW 

0 
2 
0 

-6 
-5 
-4 

- 1  1 
-6 

-10 
-3 
- 1  
- 1  
2 
4 

-10 
1 

29 10 
30 3 
20 0 
4 - 1  

- 1 1  2 
-18 7 
-17 13 
- 1 3  14 
-10 12 

-7 5 
-5 5 
- 1  4 
2 1  
2 -3 
2 -8 
2 - 1 1  
1 -9 
I -4 
I O  
1 1  
1 1  

- 1  O 
-2 0 
- 1  -2 
-3 -4 

-8 7 

-4 

35 
34 
3 3  
3 2  
3 1  
30 
29 
2 8  
27 
26 
2 5  
24 

-30 -3 -16 
-32 -2 -14 
-34 1 -14 
-36 3 -16 
-38 4 -17 
-40 3 -17 
-42 2 -16  
-44 1 -16 
-4 5 I -15 
-47 0 - 1 3  
-51 -2 - 1 1  
- 5 2  -3 -9 

- 3 1  -10 -17 
-32 -7 -13  
- 3 3  -2 -12 
-34 2 -15 
-33 6 -18  
-37 5 -22 
-40 -7 -14 
-40 0 -16 
-41 0 -15 
-43 0 -14 
-44 0 -10 
999 999 999 

- 1  -7 - 1  
0 -5 1 

2 -1  1 
1 -3  2 

5 2 -1  

2 -9 2 
3 2 -5 

4 - 1  0 
4 - 1  0 
4 0 -1  
7 2 1  



T E M P E R R T U R E  MER IO I ONRL ZIINFIL 

9 0 7  I 
I 

8 5" 

80" 

15.- 

IO" 

65- 

- 100 -50 0 
[ ' C I  

- 5 0  0 50 -50 0 50 
UPS NPS 

US - STRNORRO 2000 CMT ~ 1 ~ 1 7  
USSR - STRNORRO " - - -  2029 CIIT E/16/17 



I US - STANDARD 
AUG 1 7   1 9 7 7  
2 0 2 5  GMT 1 

79 
7 8  
77 
76 
7 5  
74 
73 
7 2  
7 1  
7 0  
69 
6 8  
6 7  
66 
6 5  
64 
63 
6 2  
6 1  
60 
5 9  
58 
57 
56 
55 
54 
53 
52 
5 1  
5 0  
49 
4 8  
47 

1 TI EMP WINDS 
COMPONENT 

999  
999  
999  
999 
999 
999  
999 
999 
999 

-4 3 
- 5 3  

-39 
-43 
-40 
-36 
-30 
-27 
- 2 5  
-24 
- 2  1 
- 1 8  
- 1 8  
-10 

-8 
-6 
- I  

2 
3 

- 1  

-1  
- I  

- 2  
- 5  

999 
999  
999  
999  
999  
999 
999 
999  

12 

2 7  
2 1  

21 
26 

15 
12  
I 1  

8 
2 

- 1  
6 

2 0  
15 

22  
2 7  
30 
25 
I 7  

9 
5 
1 

-3  
- 7  
-6  

999 
999  
999 
999 
999 
999 
999  
999 

- 8  
-5 

-10 
-24  
-39 
-46  
-44  
-4  1 
-40 
-40 
-36 
- 2 8  
-2 1 
-19  
- 2 2  
- 2 8  
-34 
-39  
-42 
-45  
-46  
-4 5 
-43 
-40  
-35  

USSR - STANDARD 
AUG 1 7   1 9 7 7  
2 0 1 5  GMT 

COMPONENT 
TEMP N I N D S  

- I  
DEG C M S 

- 1 0 8  Y99  999 
N S  t W  

-102 
-97 
-9 1 
- 8 6  
-82 
- 7 8  
- 7 5  

-67 
- 7  I 

-64  
- 6 1  
-57 
- 5 4  
-5 1 
-48  
- 4 4  
- 4  1 
-37 
-34  
-30 
-27 
- 2 3  
-20  
-I6 
-13 
-10 

-8 
-7  
-8 
-9 

-10 
-9 

-12 

999 
999 
999  
999 
999 
999  
999  
999 
999 

999  
999 

999 
999  
999  

8 
8 
9 

I 1  
14 
1 7  
2 0  
2 3  
2 6  
2 8  
30 
30 
2 7  
2 1  
13 
4 

-4 
-9 
-6 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999  
-2 1 
- 2  1 
-20 
-2 I 
-22 
-24  
-26  
- 2 9  
-32 
-36  
- 3 9  
-43  
-44 
- 4 3  
- 3 8  

- 3 8  
-35  

-45  
-46  

IFFERENCES 
5SR-US 

EMP lvIFtDS 

L G C   M S  
- 1  

COMPONENT 

NS EW 

- 1 1  
-18 
- 1 8  
- I  1 
- 1  I 
-12 
- 1 4  
- 1 4  
-I2 
-10 
-9 
-9 
-5  

-10 
-8 
- 7  

- I  I 
-9 

-9 
-7  
-8 
- 8  
- 8  
- 7  

-4 2 3  
-3 2 0  

9 19 
I 2 0  

15 14 
I 1  4 

5 -5  
3 -10 
4 - 1 0  

0 -5 
5 -4 

1 2  2 
10 -2 

8 8  
3 IO 

- 1  5 
-2  -5 
0 -11 

I -8 

ALT 

Kt4 

4 b  

44  
45 

43 
4 2  
4 1  
40 
3 9  
38  
3 7  
36 
35 
3 4  
3 3  
32  
3 1  
30 
29 

- 
-6  
-6  
-5 
- 7  

- 1 0  
- 1 3  
- 1 8  
-23 
- 2 4  
- 2 4  
- 2 3  
-28 
-29 
-32 
-33  
-35 
999 
999 

EHP  WINDS 
-1  

E G C  M S  

COMPONENT 

NS  EA 
1 - 2 7  

10 
8 

6 
3 

0 
1 

0 
-2 
-3  
- 3  
-2 
0 
I 
0 

99Y 
-2 

999 

-2  2 
-2 I 
-23 
-24 
- 2 3  
-20  
- 1 7  
- 1 7  
- 1 7  
-I6 
- 1 5  

- 1 3  
-14  

-15 
-15 
999 
999 

TEMP 21NDS 

DEG  C M S 
- I  

COFPUNENT 

- 1 2  4 -35 
NS EW 

- 1 1  
-10 
-11 
-12 
- 1 3  
- 1 7  
-24 
- 2 8  
- 2 8  
-2Y 
-3 1 

- 3 3  
-32 

- 3 4  
-35  
- 3 8  
-4 I 

I 1  - 2 1  
1 1  -18  
12  -19 

4 -20 
- I  -22 
- 1  - 2 3  
-3  -21 
- 1  - 2 3  
- 3  - 2 2  
-4 -19 

3 -16 
4 - 1 3  
2 - 1 1  

-2 -19 
3 -18  

-4  -13  
0 -10 

EMP k I N D S  

LG  C I4 S 
-1 

-6 3 

COMPUNEIdT 

NS EW 

-5 3 
-5 I 
-4 6 
-2 1 

0 -2 
I - 1  

- 1  - 3  
-4  I 
-4 0 
-6 - 1  
-3 5 

- 1  I 
-3 4 

- 1  3 
0 0  

-n 
1 
3 
4 
4 
1 

-3 
-4 
-6 
- 5  
-3  
- 1  

1 

-3  
2 

-4  



F 

T E M P E R R T U R E  MERIDIONFlL ZONRL 

w 
m 
W 

0 
3 

- 100 -50 0 
( OC1 

-50 0 50  -50 0 50 
PlPS HPS 

US - STRNORRO 2025 M I T  9/17/77 
USSR - STRHORRO - - - - -  2015 MlT 8/17/77 



v 
0 

- 
ALT 

kM 

7 0  
7 7  
7 6  
7 5  
7 4  
7 3  
7 2  
7 1  
7 0  
69 
6 8  
6 7  
66 
6 5  
6 4  
6 3  
6 2  
6 1  
61) 
5 9  
5 8  
5 7  
5 6  
5 5  
5 4  
5 3  
5 2  
5 1  
50 
4 9  
48 

4 6  
4 7  

4 5  

- 

5 - STANDARD 
JG IY 1 9 7 1  
116  GhT 

COMPONENT 
EMP LvlNDS 

- 1  
EG C I.1 5 

999  9 9 9   9 9 9  
N 5  EW 

Y99  
999 
999 
999 
999 
Y99  
999 
-64  
-6 1 
- 5 7  
- 5 3  
-49 
- 4 5  
-4  1 
- 3 7  
- 3 4  
-30  
- 2 5  
- 2 2  
- 1 9  
- 2 0  
-2 1 
- 1 8  
-15 
- 1 3  
-10 

- 7  

- 2  
-4  

-4 
- 7  
-5  
-6  

999  

9 Y 9  
9 Y 9  

999 
9 9 9  

-9 
- 8  
- 7  
-6 
- 5  
- 3  
- I  
- I  
-4 

- 1 4  
-9 

-17 
- 1 7  
-16 
- I  3 

- 8  
- 5  
-4  

- 2  
-4 

I 
3 

2 
3 

2 
1 

- I  
-5  

Y99  
999  
999  
9 9 9  
9 Y 9  
- 2 0  
- 2  1 
- 2  1 
- 2 2  
- 2 4  
-29  
- 3 4  
- 3 9  
-42  
- 4  1 
- 3 6  
- 3 3  
- 2 9  
- 2 6  
- 2 5  
- 2 5  
-2 7 
- 2 8  
- 2 8  
- 2 7  
- 2 6  
- 2 5  
- 2 3  
- 2  1 
- 2 1  
- 2 4  
-28  
-30  

U55R - STANUARD 
AUG IY l Y 7 7  
0120 GMT 

TLWP AIN3S 
COMPONENT 

- 8  I 

-80  
- 8 0  

-80 
- 8  I 
- 0  1 
-80 
- 7 8  
- 7 6  
- 7 3  
- 7 0  
- 6 5  
-6 I 
- 5 6  
-5  I 
- 4 6  
- 4 2  
- 3 d  
- 3 5  
- 3 1  
- 2 6  
- 2 4  
- 2  I 
- 1 8  
-16  
- 1 4  
- 1  3 
- I  0 

- 8  
-7  
-7  
- 7  
- 7  

9 9 9  
994 
999 
999 
9YY 
999 
999  
- 2 0  
-16 
- 1 4  - 12 
- I  I 
-1 I 
- I  1 
- 1 2  
-13  
- 1 4  
- 1 4  
- 1 3  
- 1  I 

- 8  
-4  
- I  
- I  

- 1 2  
-6  

- 1 2  
-4  

6 
13 
1 2  

2 
. -10 

9 9 9 
YY9 
9 9 9  
9YY 
99Y 
999 
999  

- I  

-11  
-6  

- 1 5  
-18 
- 2 0  
- 2 2  
- 2 3  
- 2 4  
- 2 5  
- 2 6  
- 2 8  
-30 
- 3 4  

-40  
-37 
- 2 7  
- I 4  

-16 
-9 

- 2 5  
- 2 7  
-2 I 
- 2 3  
- 3 3  

- 3 n  

I F F t K L N C L S  
5 5 k - 2 5  - 

COMPOilENT 
LMP w I kD5  

- I  
L G C   M 5  

N5 EW 

- 1 4  - 1 3  2 0  
- 1 5  -10 16 
-16 -9 1 3  
- 1 7  -9 1 4  
-16 -10 16 
-16  -10 19 
- 1 5  - 7  2 u  
- 1 4  - 3  18 
- 1 2  I I 4  
- I 2  3 8 
- 1 3  3 3 
- 1 3  3 -2 
- I 2  2 -5 

-8  0 -9 
- 3  I - 1 1  
- 3  3 - 1 2  
- 3  3 -9 
- 3  -4 0 
-4 - 1 3  I2 
-6  - 1 5  16 
-6 - 7  7 
-6 4 -4 
- 3  I 1  -6  

0 I 1  3 
-2  3 5 
- I  - 5  -3 

ALT 

KM 

4 4  
4 3  
4 2  
4 1  
40  
3 9  
3A 
3 7  
3 6  
35 
3 4  
3 3  
3 2  
3 1  

2 9  
30 

2 8  
2 7  
2 6  
25 

- 
- 1 7  

-6 

-19 
-20 
-22  
- 2 2  
- 2 5  
- 2 9  
- 3 2  
- 3 2  
- 3 4  
- 3 9  
-42 
- 4 2  
-4 3 
- 4 4  
- 4 5  

-49 
- 5 0  

-4n  

EMP  WINDS 

E G C  M S  
- 1  

COMPONENT 

N5 EN 
-9 - 3 1  

-10 
-7 
- 3  

I 
3 
3 
1 
0 

-1  
-2  
- 2  
- 2  

0 
0 
I 
0 
1 
2 
1 

- 2 8  
- 2 4  
-20 
-16 
- 1 3  
- 1 3  
-16 
-19 
-19 
- 1 7  
- 1 4  
- 1 2  
- 1  3 
-13 
-13  
- 1 3  
- 1 2  
- 1 2  
- 1 2  

TEMP T I N D 5  

DEG C M 5 
-1  

COPPOliENT 

- 8  -9 -40  
N5 LW 

- 1 3  
-19 
- 2  I 
-22  
- 2 3  
- 2 3  
- 2 8  
- 3 1  
- 3 3  

- 3 7  
- 3 3  

- 3 9  
-40 
- 4 2  
- 4 2  
999  
Y 9 9  
9 9 9 
9 9 9  

-13 
- 3  

0 
I 1  
-6 

7 
-5  
-3 
- I  
- 3  
- 7  

I 
- 2  

3 

999 
3 

999 
999 
999 

-36  
- 2  I 
- 2 2  
-19  

-16 
-4 

-16  
- 2  1 
- 2 5  
-18  
-10 
-13  
-10 
-15 
- 2 6  
999 
999 
999 
999 

COMPONENT 
tMP  WINDS 

I t G  C M 5 
- I  

-2  0 -9 

0 -6 3 
4 7 - 8  

- 1  3 -2 
0 IO - 3  

- I  -9 9 
2 4 - 3  
1 -6 0 
I -3  - 2  

- 1  0 -6 
I - 1  -1  
2 -5  4 

2 - 2  3 
3 3 - 1  

I 3 -2  
2  2 -13  

N 5  EW 



T E M P E R R T U R E   M E R I D I O N R L  ZONFIL 

-100 -50 0 
( > C J  

-50 0 50 -50 0 50 
MPS MPS 

US - STRNORRO 0116 CHT 8/15 /77  
USSR - STANCRRO - - - - -  0120 GPlT 8 / 1 9 / 7 7  



- 
ALT 

KM 

70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
5 3  
52 
SI 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

38 
39 

37 

- 

5 - STANDARD 
UG 19 1977 
300 GMT 

COHPONENT 
EMP M I N D 5  

- 1  
E G C  M S  

999 -38 -47 
N 5  €4 

999 
999 
399 
399 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

-3 I 
-23 
-16 
-7 
-5 
-9 

-17 
-24 
-25 
-25 - 24 
-22 
-17 
-10 
-6 
-3 
- I  
0 

999 
-4 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

-38 
-24 
-12 
- 1 3  
-27 
-44 
-52 
-49 
-4 1 
-34 
-30 
-27 
-2 6 
-26 
-27 
-27 
-2 6 
-24 
-27 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

t U55R - STANDARD 
AUG 19 1977 
0308 GMT 

TEMP WINDS 

DEG C M 5 
- 1  

COMPONENT 

999 8 -32 
999 

N 5  EW 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
Y99 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

5 
1 

- 1 1  
-4 

-16 
-2 1 
-25 
-27 
-28 
-26 
-22 
-16 
- 1  1 
-10 

-7 
-6 
-6 
-5 
-5 
-5 
-5 
- 5  
-7 

-10  
- 1 1  
-10 
-8 
-5 
-3 
- 1  

0 
0 

-n 

-29 
-26 
-24 
-23 
-23 
-24 
-27 
-29 
-33 
-37 
-40 
-42 
-40 
-33 
-30 
-26 
-25 
-26 
-29 
- 3 1  

-30 
-32 

-27 
-23 
-24 
-28 
-29 
-28  
-23 
-19 
-17 
-15 
-15 

~~ 

I FFEHENCES 
iSR-U5 

1MP W l h D S  

I G C   M 5  
-1  

COMPONENT 

NS Em 
46 15 
36 9 
24 -2 
I 2  - 1 2  
-4 -10 

-11 4 
- 1 2  20 

-3 20 
-3 u 
- I  -3  
2 -10 
6  -15 
6 -14 
0 -7 

-2 -3 
-4 1 
-5 I 
-6 -2 
- I  -2 

-n 25 

ALT 

KM 

36 
35 
34 
33 
3 2  
31 

29 
30 

28 
27 
26 
25 
24 
2 3  
22 
2 1  
20 

- 

EMP WIND5 

LG c El 5 
- I  

COHPONENT 

999  999 999 
999 999 999 

NS EW 

999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 99'1 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 

999 - 1  -17 
999 - 1  -19 

N5 EW 

999 1 -18 
999 D -16 
999 0 -14 
999 -2 -14 
999 0 - 1 1  
999 -2 -13 
999 4 -9 
999 -4 -13 
999 - I  -16 
999 I -13  
999 -2 -10 
999 2 -6 
999 4 -3 
999 ' 3  -3  
999 I - I  



T E M P E R R T U R E  M E R I O I O N F l L  ZONFlL 

851 80 

v o  
W 

0 3  
k- 

754 

701 65 

6ot 

”I 50 

40 

,,t 
30t 25 

-100 -50 0 
[ ‘CI 

I 
I 

-50 0 50 -50 0 50 
f lPS flPS 

US - STRNORRD 0300 CHT 8 / 1 9 / 7 7  
USSR - STRNORRD - - - - -  0308 GflT 8 / 1 9 / 7 7  



- 
ALT 

KM 

76 
75 
74 

72 
71 

- 

73 

70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
5 3  
52 
51 
5c 
45 
41 
4i 
4t 
4! 
44 
4: 

j - STANDARD 
1G 19 1977 
i37 GMT 

COMPONENT 
EMP WINDS 

- 1  
E G C   M S  

999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
999 999 999 
-61 -34 -56 
-59 -39 -47 
-53 -38 -36 
-49 -28 -29 
-48 -14 -33 
-46 -6 -47 
-43 -7 -61 
-40 - 1 1  -67 
-36 - 1 3  -64 
-30 -13  -55 
-27 -14 -46 
-25 -19 -40 
-22 -23 -36 
-21 -23 -33 
-19 -19 -32 
-18 -13 -32 
-18 -8 -33 
-15 -3 -34 

-10 -1 -35 
-7 -3 -34 
-6 -6 -32 
-8 -7 -30 
-9 -5 -29 

-10 -4 -30 
-10 -5 -30 
-14 -4 -29 

NS EW 

A 1 1  - 1  -35 

USSR '- STANDARD 
AUG 19 1977 
0507 GMT I DIFFERENCES 

USSR-US 
~ 

TEMP 
C0CiW;;NT 1 COMPONENT 

TkMP YIFtDS 

-8 1 
-78 
-77 
-75 
-74 
-73 
-72 
-70 
-68 
-65 
-62 
-58 
-54 
-49 
-44 
-39 
-35 
-31 
-28 
-25 
-24 
-22 
-20 
-18 
-15 
-12 
-9 
-8 

-10 
-8 

-13 
-15 
-16 

999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
-23 -31 
-24 -38 

-28 -48 
-30 -51 
-31 -51 
-31 -50 
-30 -48 
-27 -43 
-22 -37 
-16 -31  
-9 -29 
-2 -31  
4 -36 
6 -39 
4 -38 

-3 -35 
-8 -33 

-12 -27 
-24 -18  
-30 -20 
-15 -31 

-26  -44 

3 -36 

L G C  M S  
- 1  

NS EW 

- 1 1  
- 1  1 
- 1 5  
-16 
-14 -9 2 
- 1 2  -18 9 
- 1 1  -19 I7 
-9 -17 19 
-8 -17 13 
-9 -18 4 
-8 -17 -4 
-6 - 1 1  -8 
-6 -4 -7 
-4 I -4 
-5 3 1 
-4 4 3 
-2 6 2 
-3 7 -2 
-4 7 -4 
-2 5 -3 
-2 0 - 1  
-2 -2 -1 

- 1  -19 I 1  
0 -5 3 

-3 -26 10 

-2 7 -7 
-5 -10 - 1  

ALT 

KM 

42 
41 
40 
39 
38 
37 
36 
35 
34 
3 3  
3 2  
31 
30 
29 
28 
27 
26 
2 5  

- 
TEMP  WINDS 

COMPONENT 

- 1  

-19 
-2 1 
-25 
-26 
-28 
-31 
-33 
-35 
-34 
-36 
-39 
-42 
-46 
-47 
-46 
-47 
-49 

0 
- 1  
- 3  
-3  

1 
5 
5 
2 

- 1  
-2 
-2 
-2 
0 
2 
2 
2 
3 

DEG C M S - 
-18 -2 -25 

-22 
-20 
-19 
-17 
-17 
-18 
-20 
-19  
-17 
-14 
-13  
-14 
-14 
-14 
-13 
- 1  1 
-9 

TEMP 2 l N D S  
COnPONENT ' 

DEG C H S 
-1 

N5 EW 
-18 0 -30 
-2 1 
-25 
-27 
-27 
-28 
-29 
-30 
-33 
-36 
-4 1 
-42 
-43 
-45 
999 
999 
999 
999 

-3 -26 
-4  -17 
-5 -22 
-8 - 1 5  

1 1  -17 
1 -15 

12 -23 
-4 -20 
-5 -15 
-8 -12 
-7 -13 
2 -13 
1 -19 

999 999 
999 999 
999 999 
999 999 

.~ 

EMP WIrdDS 
- 1  

E G C   M S  

COMPONENT - 
-2 -3 -4 
-4 -3 3 
-2 -2 -3 
- 1  -5 2 
0 0 2  
2 6 1  
3 7 -3 

-2 -4 z 
2 -6 - 1  

-5 -6 2 
-3 -5 0 
- 1  4 1 

1 1 -5 



T E M P E R R T U R E  MERIOIONRL ZONRL 

8 5J- 

80" 

6 04 

55. 

40- 

3 5" 

30" 

2 5- 

I 

I 

20/ 
- 100 .50 0 

( " I  
- 50 0 50 -50 0 50 

UPS rips 
US - STRNOARO 0537 GHT 8 /19 /77  
USSR - STRNORRO - - - - -  0507 GHT 8 / 1 9 / 7 7  

I 



- 
ALT 

Kt4 

7 8  
I 7  
76  
15 
7 4  

7 2  
7 3  

7 1  

6 9  
70 

6Y 
67 
66 
65  
6 4  
6 3  
62 
6 1  
6 0  
5 9  
58  
57 
56  
55 
S4 
5 3  
52 
5 1  
5 0  
49  

4 1  
46 
45 

- 

4 a  

5 - STANDARD 
JG 19 1Y77 
100 GMT 

COMPONEIJT 
EMP WINDS 

- I  
E G  C M 5 

VYL) 999  9Y9 
N 5  Ed  

99Y 
99') 
9Y9 
9V9 
999 
999 
999 
-54  
-50  
-46 
-40  
-33 
-32 

-36 
-35 

-35 
-34  
-30 
-29  
-2Y 
-25 
-20 
- 1 6  
-16  
- 1 1  
-12 
- 1 2  
- I  I 

- 8  
-4 

0 
-2 
-4  

999 
99') 
9 9 9  
9 9 9  
999 
99v 

29  

26 
24 
22 
19 
16 
13 
I 1  

6 
6 
9 

15 

17 
18 

I 1  
4 
2 
2 
4 
6 
7 
6 
3 
0 

2 n  

zn  

n 

999 
999 
999 
999 
V99 
999 
-13 
-14 
-14 
- 1 6  
-17 
-19  
-2  I 
-23  
-27 
-30 
-34 
-37 
- 3 9  
-4  I 
-43 
-45 
-45 

-35 
-42 

-30  
-29  
-32 
-36 
- 3 8  - 3 5' 
-31 
-28 

1155R - STANDARD 
AUL 19 1977 
2005 GMT 

COPPDNtNT 
TEMP d l N D S  

- I  
D t G  C t4 5 

NS EM 
- 7 1  999 999 
-67 
-64 
-61 

-55 
- 5 3  
-51  
-49  
-4 7 
-45 
-44 
-43  
-4 I 
-40 
-38 
-35 
-33  
-30 

-58 

-28 
-26 
-24  
-22 
-2 1 
-19 
-18 
-15 
-12 
-10 

-7 
-6  
- 5  
-4  

-8 

9Y9 
999 
999 
999 
999 
Y99 
999 
999 
999 
9 9 9  
9 9 9  
9 9 9  
999 
999  
999  
999 
999  

I 
5 
Y 

I 3  
17 
20  
23  
21  
1 5  

4 
-4 

10 
0 

I 1  
5 
1 

9 9 9  
YY9 
YV9 

999 
Y99 

99Y 
999 
v99 
999 
999 
999 
999 
999 
vv9 
999 
999 
999 
- 3 0  
-3 I 
- 3 0  
-26  
-26 
-23  
-2 I 
-2 3 
-31  
-42 
-50 
-43  
-34  
-35 
-34 
y22  

55H-US 
I F F t H E N C E S  

€MY WlhOS 

E G C  M S  
- 1  

COMPONEllT 

NS EW 

5 
3 
1 

-4  
-10  

-9 
- 5  
-2 

0 
I .  
0 -5 

3 0  
1 - 1  

1 -2 
-2 - 1  
-5  3 
-3 12 
-7 17 
-3 13  

0 2  
I -8  
0 -6  

- 3  3 
-6 5 
-3  2 

0 1  

7 
8 

1 1  
15 

22 
19 

2 1  
I 2  
- I  

-13  

-7 
4 
0 

-3 
6 

- I n  

ALT 

KH 

4 4  
43 
42 
41 
4 0  
39  
38 
37 
36 
35 
34 
33 
32 
3 1  

29  
30 

28  
27 

25 
26 

- 

TEMP k l N O S  

DEG C  M S 
- 1  

COMPDNENT 

-10 - I  -25 
-14 0 

N 5  EW 

-18  3 
-20 7 
-22 9 
-23  6 
-25 4 
-32 2 
- 3 1  2 
- 3  I 
-3s  0 

I 

-39  0 
- 3 9  2 
-42 I 
-46 I 
-44 1 
-47 I 
-49 1 
-52 2 

-3n o 

-24 
-22 
-2 I 
-22 
-22 
-20 
-17 
-15  
-14 
-13  
- 1 1  
-10 
- 1  I 
-12 
-13 

-12 
-13 

-10 
- 8  

- 10 
-6 

-15 
-19  
-20 
-23  
-25 
-27 
-29 

-29  

-35 
- 3 1  

-36 
-38 
-39  
999  
999 
999 
999 

-2n  

- 1  
-2 
-6 

0 
16 

8 
-3 

5 

5 
I 

-5 
-2 

5 
0 

- 1  
3 

999 
999 
999 
999 

TEMP  SilNDS 

DEG C M S 
- I  

COMPONENT 

NS EW 
-15  
-2 I 
-25 
-2 I 
-2 I 

-22 
-24 

-20 
-15 
-14 
-14 
-12 

-1  I 
-9 

-13  
-16 
999 
999 
999 
999 

TEMP WINDS 

DEG C M S 
- 1  

COMPONENT 

4 0 IO 
4 -2  3 
3 -9 -3 
1 -7 0 
2 7 1  
0 2 -2  
0 -7  -2 
5 3 -3  
2 - 1  0 
3 4 0  
6 -5 -1  
7 -2 -1  
4 5 1  
3 -2 0 
4 2 -1  
7 -2 -3 

NS E Y  



" 
I '  

w 
U 0 
U 3 

k 

k 
J 

Y 

a 

TEMPERFITURE MERIOIONRL ZONFlL 

* O t  . 
75: 

\ 
\ . 

7 0- 

6 5- 

6 04 

5 5" 

5 0" 

4 5" 

4 0" 

35" 

30- 

I 

2 5- 

\ i j  
/ 

I 

-100 -50 0 -50 0 50 - 50 0 50 
( 'CI PlPS rIPS 

US - STRNORRO 2000 C n T  8/19 /77  
USSR - STRNORRO - - - - -  2005 GRT 8 /19 /77  



- 
ALT 

KM 

76 
75 
74 

72 
73 

71 
70 
6 9  
68 
67 
6 6  
65 
64 
63 
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 

- 

S - STANDARD 
UG 19 1977 
210 GMT 

COMPONENT 
EMP KINDS 

-1 
E G C   M S  

999 999 999 
NS EW 

999 
9 9 9  
9 9 9  
9 9 9  
999 
-53 
-48 
-42 
-39 
-37 
-34 
-33 
-32 
-29 
-25 
-27 
-24 
-22 
-20 
-17 
-14 _- 15 
-10 

-8  
-5 
-6 
-6 
-6 
-8 
-6 
-5 

- 1  I 
-6 

9 9 9  
30 
19 
12 
I2 
17 
20 
17 
1 2  
10 
12 
13 
14 
14 
9 
2 

- 1  
3 

13 
20 
2 1  
15 
7 
0 

-2 
- 1  

I 
2 
2 
3 
3 
2 

- I  

999 
-28 
-22 
-15 
-8 
-4 
-4 
-7 
-9  
-9  
-6 
-2 
- 1  
-9 

-2 I 
-32 
-36 

-38 
-37 

-40 
-4 I 
-39 
-35 
-32 
-32 
-33 
-35 
-35 
- 3 1  
-27 
-25 
-2 5 
-25 

-80 
-79 

-76 
-78 

-74 
-7 1 
-69 
-66 
-63 
-60 -56 

-s3 
-50 
-46 
-43 
-39 
-36 
-32 
-2 9 
-26 
- 2 3  
-20 
-17 
-14 
- 1  1 
-10 
-10 
-9 

~~ 

-10 -9 
-13 -8 

- 14 

USSR - STANDARD 
AUG 19 1977 
2205 GMT 

COMPUhUENT 
TEMP N I N D S  

- 1  
DEG C M S 

NS EW 
-80 9 9 9   9 9 9  

999 999 
999 999 
999 9 9 9  
9 9 9  9 9 9  
999 999 
24 -14 
24 -19 
2 3  - 2 2  
19 -24 
I6 -24 
12  -24 

9 - 2 2  

6 -20 
7 - 2 1  

6 -19 
7  -18 
9 -18 

- 1 2  -19 
-14 -21 
-16 -24 
17 -28 
16 -33 
1 2  -38 
6 -41 

-1  -41 
- 3  -38  
0 -34 
4 -35 
3 -36 

-7 - 3 1  
-17 -21 
- 1 1  -20 

4  -27 

IFFEHENCES 
SSR-US 

CMP C I N D S  

L G C   M S  
- I  

COMPONENT 

NS EW 

-18 7 
-21 4 
-24 6 
-24 7 
-23 6 
- 2 2  0 
-20  -4 
-18 -7 
-17 -8 
-18 -3 
-12 5 
-12 10 
-10 -15 

-9  -27 
-9 -36 
-9 -4 
-5 I 
-7 5 
-6 6 
-6 I 
-4 -2 

- 1  

- 1  I 
-2 -10 
-5 -20 
-7 -13 
-3 5 

1'; 2 

-10 
-15 
-15 
-15 
-15 
-18 
-20 
-20 
-1  I 

2 
14 
18 
18 
17 
I 6  
13 
6 

-3 
-9 
-9 
-5 

0 
1 

-5 
-4 
4 

-2 
5 

ALT 

KM 

42 
41 
40 
39 
38 
37 
36 
35 
34 
3 3  
32 
3 1  
30 
29 
28 
27 
26 

- t 'EMP  WINDS 

E G  C M S 
- 1  

-15 -2 -24 

COMPONENT 

NS EW 

-18 
-19 
-2 3 
-27 
-24 
-32 
-34 
-36 
-38 
-39 
-42 
-41 
-4 6 
-45 
-4 6 
-49 

5 -18 
1 -20 

7 -18 
5 -20 
2 -20 
0 -I9 
0 -18  
0 -16 

-1  -13  
- 1  -11 
0 -10 
0 -10 
0 - 1 1  
0 -11 

- 1  -4 
0 -9 

-20 -1  
-23 2 
-24 7 
-24 I 1  
-26 2 

-34 0 
-30 -2 

-36 2 
-37 -1  
-36 -5 
-39  0 
-39 2 
-42 1 
999 999 
999 999 
999 999 

TEMP N5!l:Ew 

I T E M P  N:::w 

DEG C DEG C M S 

COMPONENT  COMPONENT 

-16 -32 -1  -8 
-27 -2 -2 -7 
-21 -4 -3 -3 
-22 
-16 

- 1  0 -4 

-2 0 2 -18 
3 6 4  

-18 
-2  1 2 -2  -2 

0 0 0  
-16 0 2 0  
-14 1 0 -1 

-8 
-9 

3 -4 3 
3 0 1  

-17 
-9 2 2 ,  1 

999 
4 1 -6 

999 
999 



T E M P E R R T U R E   M E R I D I O N R L   Z O N R L  

9 0 ,  

8 5" 

8 0" 

15" 

IO" 

6 5- 

6 0- 

5 5" 

5 0" 

45" 

4 0" 

3 5" 

30" 

25" 

-100 - 5 0  0 
( OCJ 

1 
I -  - 
" 

" . 

-50 0 50 -50 0 50 
NPS l lPS 

US - STRNORRO 2210 CHT 8 / 1 9 / 7 7  
USSR - STRNORRO - - - - -  2205 GHT 8 /19 /77  



m 
0 

- 
ALT 

KM 

77 
76 
75 
74 
73 
72 
71 

69 
70 

68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 

49 
50 

48 
47 
46 
45 
44 

- 

5 - STANDARD 
UG 20 1977 
100 GNT 

COMPONENT 
EMP WlNDS 

- 1  
E G C  M S  

999  999  999 
NS EW 

999 
999 
999 
999 
999 
999 
999 
-5 1 
-45 
-42 
-40 
:37 
-4 1 
-38 
-33 
-33 
-32 
-29 
-24 
-2 3. 
-19 
-14 
-12 
-12 
-9 
-9 
-8 

-10 
-9 

-10 
-9 
-7 
-8 

999 
999 
999 
999 
999 

999 
999 

30 
26 
2 1  
16 
9 
0 

-7 
- 1 1  
- I  I 
- 1 3  
-15 
-13 
-3 
I O  
16 
13 
5 

-2 
-2 
2 
6 
7 
4 
1 

- 3  
-2 

999 
999 
999 
999 
999 
999 
999 

8 
7 
6 
2 

- 1 1  
-3  

-2 1 
-29 
-34 
-36 
-36 
- 3 1  
-25 
-22 
- 2 5  
-30 
-34 
-34 
- 3 3  
-32 
-32 
- 3 3  
- 3 3  
- 3 1  
-27 
-24 

USSR - STANDARD 
A U G  20 1977 
0105 GMT 

TEMP XINOS 

D E G  C t4 5 
- 1  

COMPONENT 

-80  999  999 
N 5  EW 

-80 999 
-80 999 
-79 99’) 
-78 999 
-77 999 
-74 999 
-72 999 
-68 999 
-65 20 
-61 15 
-57 1 1  
-53 7 
-50 3 
-46 0 
-43 -2 
-40 -2 
-37 -2 
-34 -2 
-31 0 
-29 2 
-26 4 
-23 6 
-19 7 
-16 7 
-13 e 
-10 8 
-9 7 
-9 5 

-10 3 
-11  3 
-12 0 
- 1 1  -9 
- 1 1  -15 

999 
999 
999 
999 
999 
999 
999 
999 
-24 
-24 
-22 
-18 
-14 
-10 
-6 
-4 
-2 
-3 
-5 
-9 

-16 
- 2 3  
- 3 1  
-38 
-4 1 
-40 
-38 
-35 
-32 
-30 
-28 

-2  1 
-25 

IFFERENCES 
S5R-US 

LMP W l h D 5  
- I  

L G C   M S  

COMPONENT 

NS EW 

-17 
-20 -6 -31 
-19 -6 -30 

-16 -2 -15 
-17 -5 -24 

-9 3 
-8 7 

-10 9 
-7 9 
-5 I 1  
-5 13 
-7 13 
-6 5 
-7 -6 
-9 -10 
-7 -6 
-4 2 
-4 10 
- I  10 
- I  5 

I - I  
- I  -4 
- I  - I  
-3 - I  
-4 -7 
-3 -12 

-3 
1 1  
23 
30 
34 
33 
26 
16 
6 
2 

- 1  
-4 
-7 
-7 
-6 
-3 
1 
3 
3 
2 
3 

AL T 

KW 

43 
42 
41 
40 
39 

37 
36 
35 
34 
3 3  
32 
3 1  
30 
29 
28 
27 
26 
25 
24 
23 

- 

313 

COMPONENT 
E M P  WINDS 

IEG C M S 
- 1  

- I  1 
NS EW 

-24 
-17 
-17 
-19 
-19 
-27 
-29 
-33 
-36 
-37 
-37 
-40 
-42 
-44 
-43 
-47 
-46 
-48 
-50 
-5 1 
-53 

-4 
-4 
-3 
-2 
- 1  
0 

- 1  
- I  
0 
1 

- 1  
-2 
-3 
-2 
- 1  
0 
0 
I 
1 
1 
I 

-25 
- 2 3  
-20 
-19 
-19 
-19 
-18 
- 1 7  
-16 
-15 
-14 
-14 
-13 
-12 
-1  1 
-10 
-10 
-9 
-7 
-5 

TEMP 1111D5 

DEG  C  M 5 
- 1  

COMPONENT 

-16 
-20 
-20 
-20 
-24 
-28 
-3 1 
-33 
-37 
-36 
-40 
-40 
-4 I 
-43 
999 
999 
999 
999 
999 
999 

~. 

-5 
0 
0 

-4 
-3 

0 
0 

2 
1 

- I  
-7 
-2 
-4 
- I  

999 
999 
999 
999 
999 
999 

-13  -12 -21 
-27 

NS EW 

-29 
-19 
-18 
-2  1 
-26 

-16 
-19 
-18 
-15 
- 1 2  
-13 
-17 
999 
999 
999 
999 
999 
999 

-18 

LMP  Wl l rDS 

i G C  M 5  
- I  

COMPLiNENT 

-2 -8 3 

-3 3 -6 
1 - I  -2 

- I  2 1 
- 1  -2 1 
3 -4 -2 

2 1 0  
1 1 -7 

3 1 1  
0 I -3 

- I  0 -3 
0 -5 - 1  
2 1 2  
3 -2 0 
0 0 -5 

N5 EW 



2 0  W 

3 

T E M P E R R T U R E  MERIOIONFIL  ZONRL 

80 

7 5" 

70- 

6 5- 

60- 

55" 

50- 

4 5" 

4 0- 

35" 

30- 

2 5" 

I 

-100 -50 0 -50 0 Fr 
( " J  PIPS 



W 
N 

- 
ALT 

KM 

7 6  
7 5  
7 4  
7 3  
7 2  
7 1  
7 0  
6 9  
6 8  
b7 
6 6  
6 5  
6 4  
6 3  
6 2  
6 1  
bO 
5 9  
58  
5 7  
5 6  
55  
5 4  
5 3  
52 
5 1  
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APPENDIX B 

LISTINGS AND PLOTS OF US(STANDARD) AND USSR(PROSPECT1VE)  DATA 

The informat ion  presented i n  Appendix B i s   s i m i l a r   t o   t h a t   p r e s e n t e d  i n  
Appendix A w i t h   t h e   e x c e p t i o n   t h a t   t h e  USSR data were  reduced  using  a  proposed 
data  reduct ion  technique.  This  technique is   labe led   USSR(prospec t ive)   fo r  
i d e n t i f i c a t i o n .  
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9 9 9  
999 
999  
999 
999 
-2 1 
- 2 3  
- 2 b  
- 2 9  
- 3 3  
- 3 6  
-35 
- 3 5  
- 3 5  
-36  
-38  
-42  
- 4 4  
-46 
-48 
-47  
-4 1 
- 3 4  

I I F F E h E N C E S  
155R-US 

COf4POHENT 
EMP  WINDS 

I € G  C M 5 
- 1  

N S  EW 

-3  
- I  
-3 
-2 
0 

-4 

- 1  I 
-9 

-10 
-10  
-13 
- 1  1 

-7  
-6 
- 3  
-2 
-2 

U 

5 
3 

3 
0 

- 1  
-5 
-2 
- 4  
- 4  
-5 

1 5  
12 

7 
1 

- 1  
-2 
0 
1 

-2 
- b  
- 7  
-5 
-2 
-3  

-10 
-8  

-5 
2 

25  
19 
1 4  
10 

8 
6 
7 
5 
4 
3 

- 1  
2 

.- 4 
-7 

-10 
- 1  1 

- 8  
- 4  

ALT 

K M  

42  
4 1  
4 0  
3 ' )  
38 
37 
36 
35  
34 
33 
32 
3 1  
30 
2 9  
2 8  
27 
2 6  
25  
2 4  
2 3  
2 2  
2 1  
20 

- 

EMP  WINDS 

E G C  M S  
- 1  

-12  1 -29 

COMPONENT 

N S  EW 

-15  
-20 
-25  
-29 
- 3  1 
- 3 3  
- 3 3  
-35  
-39  
- 3 9  
-4 1 
-4 1 
-4 1 
-44 
-47 
-47 
- 4 9  
-50 
999 
V 9 9  
999 
999 

2 
2 
I 

0 
1 

- 1  
-2 
-1  
-2 
-2 
- 1  

0 

2 
I 

2 
2 
0 
0 

999 
999 
999 
999 

-31  
-32 
-30 
- 2 9  
-29 
-29  
-27  
-24 
-2 1 
-19 
-18 
-17 
-16 
- 1 5  
- 1 4  
-14 
-14 
-13  
999 
999 
999 
999 

T E M P   V I N D S  

DEG C M 5 
-1 

COMPONENT 

- 1 3  3 -31  
N S  EM 

-18 
-24 
-26 
-28 
-27 
-30 
-32 
- 3 4  
-37  
-38 
-42  
-40 
-40 
-42 
-47 
-49 
-50 
-51  
- 5 3  
-54 
-56  
-59  

2 
0 
0 
4 
0 

-8 
-5 
-4 
-7 
-7 
- 1  

I 
-2 

1 
4 
3 
1 

-3 

-7 
2 

3 
2 

-29 
-28 
-25 
-24 
-27 
-30 
-31 
-25 
-24 
-2 1 
-18 
-17 
-20 
-17 
-14 
-16 
-14 
-10 
- 1 1  
-10 
-2 
-6 

EMP  WINDS 

E G C  M S  
-1 

COMPONENT 

-1  2 -2  
NS EW 

-3 0 
-4 -2 
-1 -1  

4 0  
1 3  

3 -7 
1 -3 

2 -5 
1 -3 

1 -5 
-1 0 
1 1  
1 -3 
2 "1 

-2 1 
0 2  

-1  1 
-1 -3  

2 
4 
5 
5 
2 

-1  
-4 
-1 
-3 
-2 

0 
0 
-4 
-2  
0 

-2  
0 
3 



Io 
ID 0 

w 

T E M P E R R T U R E   M E R I D I O N R L  ZONRL 

O1 
85: 

I 
8 G+ 

I 

I 

601 

5 5- 

5 0" 

4 5-b 

4 0" 

3 5" 

3 0" 

25- 

I 
I 75- ""_ 

" 

-100 -50 0 
[ " I  

-so 0 50 -50 0 so 
flPS RPS 

US - STANORRO - 0659 G f i T  8/12/77 
USSR - PROSPECTIVE - - - - -  0605 GflT 8/12/77 

I 



J 

0 
0 

- 
ALT 

K M  

74 
13 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
5 3  
52 
5 1  

49 
50 

48 
47 
46 
45 
44 
43 
42 
41 

- 

I - STANDARD 
1G 12 1977 
.OO GMT 

iMP  WINOS 
COMPONENT 

. . .  
399 
399 
399 
199 
999 
99v 
-45 
-39 
-39 
-40 
-31 
- 3 3  
-29 
-29 
-24 
-2  1 
-18 
-14 
-10 
-9 
-7 
-8 
-7 

- 1 2  
-6 

- 1 1  
-10 
- 1 2  
- 1 5  
-16  
-15 
-16 
-19 

999 
999  
999 
9 v 9  
999 
9Y9 
- 1  
4 
8 
8 
6 
5 
b 
8 
8 
7 
9 

I 1  
' 1  1 
6 

-2 

-12 
-9 

-Y 
-3 
2 
4 
4 
2 

-3  
-6 
-6 
-4 

. . .  

999  
999 
999 
999 
999 
-17 
-24 
-3  I 
-39 
-44 
-47 
-48 
-47 
-44 
-40 
-36 
-36 
-39 
-45 
-50 
-5 1 
-50 
-47 
-4 6 
-47 
-46 
-42 
-35 
-3 1 
-30 
-3 1 
-30 

USSR - P R U S P E C T I V t  
AUG 12 1977 
1105 GMT 

TEMP  'HIND5 
COMPONENT 

- 1  

GEG C M 5 

-101 999  Y99 
N S  EW 

-93 - 84 
-76 
-70 
-66 
-65 
-66 
-66 
-66 
-63 
-59 
-53 
-4 b 
- 3 8  
- 3  I 
- 2 5  
-2 I 
-18  
-16 
-14 
- 1 3  
- 1 2  
- 1 2  
- 1 3  
-15 
-15 
- 1 5  
-16 
-17 
-17 
- 1 5  
-17 
-20 

999 999 
999 999  
999  999 
999 999 
v 9 9  9 v 9  
999 999 
9v9 999 
999 999 
999 999 
999 999  
999 999 
- 1 1  -37 

-b  -46 
0 -52 
6 -56 
Y -54 
7 -49 
0 -42 

-b  -31 
-8 -31 
-6 -40 
-7 -43 
-9 -45 
-9 -46 
-7 -44 
- I  -40 
5 -36  
7 -34 

-3 - 3 5  
4 -35 

-8 -34 
-8 -32 
-4  -29 

i I F F E K E N C t S  
5SR-US 

i M P   W l h D 5  

I G C   M 5  
- 1  

COt4PONENT 

NS En 

-2 1 

-27 
-21 

-23 
-22 
-20 -16 10 
-17 - 1 2  ' 2 
-9 - E  -5 
-7 -2 -12 
-4 . 
-3 -2 -13  

2 -14 

-4 - 1 1  -6 
-6 -17 2 
-5 -14 8 
-6 -4 10 

-5 3 5 
-7 0 1 
-3 -4 2 
-4 -3 7 
-5 1 IO 
-4 3 8 
-2 2 0 
- 1  0 -4 
0 -2 -4 

- 1  -2 - 1  
- I  0 1 

-4  2 n 

CONPONEt4T 
ALT TEMP  WI.ND5 

0 0 0  -23 -2 -27 -23 -2 -27 40 

- 1  
DEG C M 5 D t G  C C 5 DEG C M 5 KI4 

TEMP  WINDS  TEMP  XlNDS 
COMPONENT COMPUtJElJT 

- 1  - 1  

N S  EW N S  trl NS EM 

39 
3 H  
3 1  
36 
3 5  
34 
3 3  
32 
3 1  
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

-25 - 1  -23, 
-21 1 - 2 1  
-30 3 -19 
-30 4 - 1 9  
- 3 1  3 -20 
-34 0 - 2 1  
-34 - 1  - 2 3  
- 3 b  -2 -23 
-39 - I  - 2 2  
-45 - 1  -20 
-45 - 1  -17 
-44 - 1  -15 
-45 -1  - 1 2  

-48 2 - 1 2  
-45 0 - 1 1  

-5 I 
999 999 999 

1 - 1 1  

999 999  v 9 9  
999 999 999 
999 999 999  

-24 -6 -30 

-29 - 1  -16 
-26 - 1 1  -25 

- 3 1  9 -17 
-30 5 -23 
-32 - 1  -23 
-32 - 1  -24 
-35 2 -26 
-36 -2 -27 
-45 - 1  -18 
-49 -3 -19 
-45 -4 - 1 5  
-43 -2 - 1 1  
-43 -2 -11 
-47 2 -14 
-50 1 - 1 1  
- 5 1  -4 -10 
- 5 5  2 -9 
-57 -6 -8 
-57 -2 -7 

1 -5 -7  
1 - 1 2  -4 
1 -4 3 

- 1  5 2 
1 2 -3 
2 - 1  -2 
2 0 - 1  

3 -1  -5 
1 4 -3 

-4 -2 -2 
0 0 2  

-1  -3 0 
2 - 1  1 
2 -2 0 
1 0 -2 
I O U  



T E M P E R R T U R E  M E R I O I O N R L  ZONFlL 

90 I 

8 5- 

8 0- 

-100 -50 0 
( a c l  

-50 0 50 -50 0 50 
rIPS rIPS 

US - STRNORRO I100 CMT 8/12/77 
USSR - P R O S P E C T I V E  - - - - -  I105 GHT 81 12/77 



4 

0 
N 

- 
ALT 

KM 

72 
71 
70 
69 
b 8  
67 
6 6  
6 5  
64 
6 3  
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
5 1  
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 

- 

S - STANDARD 
UG 1 5  1977 

EHP  WINDS 

E G C  M S  
- 1  

999 999  999 

COMPONENT 

NS EW 

999 
999  
999  
-48 
-4 7 
-45 
-42 
- 3 9  
-36 
-34 
- 3 1  
-2 8 
-24 
-19 
-14 
-10 

-8 
-9 

-5 
- 3  
-4 
-4 

- 1  
-2 

0 
1 

0 
I 

-6 
- 1 5  
-16  
- 1  7 
-19 

. .  
9Y9  
999 
999 
- 1 6  
-12 
-10 
-6 
3 

13 
19 
16 

8 
1 
1 
7 
I4 
17 
14 
9 

10 
1 2  
1 2  
9 
6 
3 
1 
0 
2 
4 
7 
8 
7 

n 

999 
999 
399  
- 6 1  
-58 
- 5 3  
-49 
-47 
-50 
-52 
- 5 0  
-42 
- 3 3  
-27 
-28 
- 3 3  
-38 
-42 
-42 
- 3 9  
- 3 6  
-34 
-35 
-36 
-35 
- 3 3  
- 3 1  
-30  
-28 
-25 
- 2 2  
-2 I 
-2 1 

U5SR - P R O S P E C T I V E  
AUG 12 1977 
1735 GMT 

COMPONENT 
TEMP H I N D S  

- 1  
DEG C M 5 

NS EW 
-48 999 999 
-44 
-4 1 
-38 
-36 
- 3 5  
-34 
-34 
-34 
-34 

- 3 2  
- 3 3  

-30 
-28 
-24 
-2 1 
-17 
-15 
- 1 5  
-17 
-16 
-1 1 
-4 
-3 
-4 
-5 
-5 
-7 
-7 

- 1 5  
-7 

-20 
-19 
-20 

999 
999 
999 
999 
999  
999 
Y 9 9  
999 
999  
999 
999 
-7 
-2 

2 
5 
7 
b 
8 
9 

I2 

2 0  
16 

18 
12 
6 
4 
3 
4 
6 
4 
4 
8 

1 1  

999 

Y 9 9  
999  

999 
999 
999 
999 
999 
999 
Y 9 9  
999 
-19 
-2 1 
- 2 3  
-25 
-27 
-30 
-34 
- 3 6  
-40 
- 4 3  
-42 
-38 
-32 
-3u 
-31 
-32 
-33 
-36 
-29 
-2 1 
-20 
-27 

SSR-US 
I F F E K E N C E S  

CMP W I N 0 5  

E G C   M 5  
-1 

N5 EW 

COMPUNENT 

12 
12 
11 
8 
5 
2 
1 

- 1  
-2 
-4 
-5 
-7 
-7 
-6 

-12 
-7 

- 1 3  
-7 
0 

-1 
-3 
-5 
-6 
-8 
-7 
- 1  
0 

-4 
-2 
- 1  

-15 
-3 

-2 
1 

-7 
-9 
-6 
0 
4 
6 
8 
6 
3 
0 
1 
2 
4 
4 
0 

-3 
0 
4 

2 3  
12 
4 
3 
6 
b: 
8 
6 

- 1  
-7 
-8 
-3 
4 
5 
2 

- 1  
-3 
-8 
-4 

1 
1 

-6 

ALT 

KM 

38 
37 
36 
35 
34 
3 3  
32 
3 1  

29 
30 

28 
27 
26 
2 5  
24 
23 
22 
2 1  
20 

.- 

.EMP WINDS 

jEG C M S 
- 1  

COMPONENT 

-2 1 5 -21  
N S  EW 

~~ 

- 2 3  
-24 
-24 
-27 
-30 
- 3 1  
-35 
-38 
-38 
-40 
-4 1 
-44 
-4  5 
-45 
999 
999 
999 
999 

2 

0 
1 

2 
4 
4 
3 
1 

0 
1 

0 
0 
0 
0 

999 
999 
999 
999 

-20 
-17 
-16 
-15 
-16 
-17 
-17 
- 1 6  
-16 
-15 
-14 
-13  
- 1  1 

999 
-7 

999 
999 
999 

TEMP Y I N D S  

DEG C  M 5 
- 1  

COMPOhENT 

-25 
NS EW 

-27 
-25 
-24 
-27 
- 3 1  
- 3 3  
-35 
-37 
-38 
-42 
-4 1 
-42 
-45 
-48 
-48 
-50 
-5 1 
-53 
-55 

~. 4 
0 
2 
0 
2 
7 
4 
0 
0 
0 

-3 
2 

0 
-1 
-4 
4 
0 

-2 
3 

- 2 2  
-19 
- 1 7  
-17 
-16 
-18 
-18 
-17 
-15 
-14 
-16 
-15 
-14 

-0 
-3  
-8  

- 1 0  
- 1  

TEMP WINDS 
COMPONENT 

DEG C M S 
-1  

-4 - 1  -6 
-2 -2 -2 

N S  EW 

-3  0 -1  
0 1 -2 

-4 0 -2 
-3 3 0 
-4 0 - 1  
-2 -3 -1  

-4 - 1  I 
0 - 1  -1  

-1  2 1 
- 1  -3 - 2  
- i  0 -2 
-3 -1  -3 
-3 -4 -1  

I 



TEMPERRTURE  MERIOIONRL ZONFlL 

9 01 

-100 -50 0 - 5 0  0 . 50 -so 0 5 0  
I “ I  MPS MPS 

US - STRNORRO 1 7 4 4  C f l l  5 / 1 5 / 7 7  
USSR - P R O S P E C T I V E  - - - - -  173s CHT 9/12/71 



- 
AL 1 

KM 

74 
73 
72 
7 1  
10 
69 
6 8  
67 
66 
6 5  
64 
b? 
62 
61 
6C 
55 
51 

5 t  
S i  

51 
5' 

5 :  
5: 

5 .  
5 (  
4' 
41 
4 
41 
4 
4 
4 
4 
4 

- 

5 - STANDARD 
JG 15 1977 
330 GMT 

COMPONENT 
EMP WINDS 

- 1  

999 
999 
999 
-6 1 
-58 
-5 I 
-45 
-39  
-39 
-39  
-34 
- 3  1 
-31 
- 2 6  
- 2 3  
-2 1 
-17 
-14 
- 1 3  

-8 
- 5  
-3  
-4 
-2 
-5 
-4 
-4 
-4 
-5 

-12 

-22 
-2 1 

-I! 

i G C  M S  

999  999  999 
28  -13 

NS EW 

28 -27 
2 0  -40  

- 2  -50 
7 -49  

-1 -47 

4 -43 
3 -44 

0 -40 
0 -36 
5 -35 

I 1  -38 
12  - 4 2  

-4 -40 
5 -43  

-9 -36 
-5  - 3 2  

12  -34  
5 -33  

15 -37 

13 -38  
14 -38  

13  -37 
13 -35 
13 -36 
13 -38  
10 - 3 9  

5 -38  
0 -36 

-1 - 2 6  
-3 -32 

3 -22 
7 -18 

USSR - PROSPECTIVE 
AUG 15 1977 
1935 GMT 

TEMP Y I N L S  
- I  

COMPONENT 

- . -a3 
-79 
-75 
- 7 2  
-48  
-44 
-61  
-57 
-53 
-50 
-47 
-44 
-40 
-36 
-31  
-25 

-17 
-20 

-17 
-16 

-10 
-14 

- 1 3  
-10 

- 1 1  
-7 
-7 
-6 
-7 

-18  
-6 

-25 
-24  

999 
999 
999 
Y99 
999 
999 
9 Y  9 
999 
999 

7 
9 
9 
8 
6 

-3 
2 

-8 
-10 

- 6  
2 
7 
9 
9 
8 
8 
9 
8 
6 
3 
0 
I 
7 

I 1  

." 

999 
999 
999 
999 
999 
999 
999 
999 
-32  
-34 
-36 
-36 
-36 
-31 
-37 
- 3 6  
- 3 Y  
-4 1 
-44 
-46 
-44 

-35 
-40 

-36 
-44 
-48 
- 4 2  
-33  
-29  
-27  
- 2 3  
-20  

IFFERENCES 
55R-US 

LMP WIND5 

t G C  H S  
- I  

COMPONENT 

NS EW 

- 1 1  
-10 
-13 
-16 
-18 
-14 
- 1 1  7 4 
- 1 3  4 I 
- 1 3  -2 2 
-9 -4 ' 6 

-10 I 
-8 6 
-4 . 6 
-3 - 3  
- 3  -15 
-4 -18 
-5 -13 
-6 -7 
-5 -4 

-9 -5 
-7  -4 

-9 -5 
- 2  -4 
-3  -2 
-2 1 
- 3  3 
-1  3 
-6 2 
-4 4 
- 2  4 

7 
3 

- I  

-6 
-6 

-7 
-7 

-6 
-8  

- 3  
0 
0 

-6 
-9 
-4 

3 
3 

- 1  
-I 
-2 

COMPONENT 

-17 

3 7  
-28  36 
- 2 6  

999 20 
999 2 1  
999 22 
999  23 
999 24 
-51  25 
-50 26 
-48 2 7  
-44 28 
-44 29 
-42 30 
-39   31  
-38  32 
-36 3 3  
-35 3 4  
- 3 1  35 

7 
5 
3 
0 

- 1  
I 
4 
5 
4 
2 
1 
1 
1 
1 

999 
1 

999 
999 
999 
999 

-18  
-19  
-19 

-16  
-10 

- 1 4  
-13 
-14 
-15 
-16  
-17 
-16 
-14 
-12 
-10 
999 
999 
999 
999 
999 

TEMP 4 l N U S  

DEG C K 5 
-1 

COlUPONENT 

-24 10 -18 
-25 10 -19 
-27  6 -23 
-28 3 - 2 5  

-34 -5 -20  
-29 0 - 2 1  

-35 -1 -14 
-37 1 -7 
- 3 7  3 -14 
-40 - 1  -18  
-44 -3 -16 
-46 -8  - 2 2  
-45 I -18 
-48 I -12 
-49 3 - 1 1  
-50 2 -8 
-50 - 2  -8 
-53  - I  -5  
-55 I -6 
-57 - 1  -7 
-58 -1 0 

NS EY 

EHY U I N D 5  

t G C  M ! a  
- I  

COMPONENT 

- 2  1 -1 
-2  3 -1 
-2  1 -4 
- 2  0 -6 
-1 0 -3 
-3  -4 -4 

0 - 2  0 
- I  -3 I 

I -2 0 
- 1  -5 -3  
- 2  -5 0 
-2 -9 -5 
-1  0 -2  

0 0 2  
1 2 1  
1 1 2  

N S  EW 



T E M P E R R T U R E  MERIOIONRL ZONRL 

8 5- 

8 0- 

70- 

I 

I 

4- 

- 100 -50 0 
I I C 1  

- 50 0 50 -50 0 50 
?IPS rIPS 

US - STRNORRO 1930 CHT 8 /15 /77  
USSR - PROSPECTIVE - - - - -  1935 C l l T  8 / 1 5 / 7 7  



ALT 

KM 

72 
71 
70 
69 
6H 
67 
66 
65 
64 
6 3  
62 
6 1  
bo 
5 9  
58 
57 
5 6  
55 
54 
5 3  
52 
5 1  
50 
49 
48 
47 
46 
4 5  
44 
43 
42 
4 1  
40 
39 

- 

5 - STANDARD 
Ut i  I 6  197? 
1 1 3  GMT 

EMP  WINDS 

E G C  M S  
- 1  

CGMPONENT 

999 - 1 8  9 
999  

N 5  EW 

-47 
-4 1 
- 3 9  
-48 
-52 
-52 
-48 
-44 
- 3 8  
- 3 4  
-30 
-25 
- 2 2  
-18  
-14  

-9 
-6  
-3 
- I  
- 3  
-4 
-5 
-7 
-9 
-9 
-9 

-12 
-6 

-17 
-18  
-20 
-2 3 

- I  
1 1  
12 
3 

- I  1 
-7 

-10 
-8 
-7 
-5 
-2 
- 1  
-2 
-2 

1 
5 
9 
9 
4 

-5 
-10 
-12 
-10 
-7 
-4 

0 
2 
2 
0 

-2 

-3 
-2 

-4 

- 1 3  
-2 

-25 
-35 
-4 1 
-4 1 
- 3 3  
-24 
- 1 8  
- 1 8  
-24 
- 3 3  
-39 
-40 
-38 
-36 
-36 
-36 
-36 
-36 
-34 
- 3 3  
- 3 1  
-29 
-26 
-2 1 
-20 
-24 
-29 
-31 
-28 
-23 
-19 

U55K - P R O S P L C T I V E  
AUG 16 1977 
0105 GM1 

TEMP A I N O S  

DEG C C 5 
- I  

COMPONENT 

999 999 999 
N S  EW 

999 
999 
999 
999 
999 
999 
-bO 
-52 
-45 
-40 
-35 
-30 
- 2 3  
- 1 5  
-8 
-4 
-4 
-6 
-6 
-3 

3 
1 

0 
-3 
-5 
-7 
-9 
-8 
-9 

-16 
-19 
-17 
-20 

999 
999 
999 
999 
999 
-26 
-24 
-2 3 
-2 1 
-18  
- 1  3 
-9 
- 3  

3 

12 
9 

12 

0 
7 

-2 
- 1  

0 
- 1  
-2 
-5 
-9 
-8 
0 
4 

-2 
-5 
-7 
-6 

999 
999 
999  
999  
999 

-9 
- 1 3  
- 1 3  
-16 
-19 
- 2 3  
-26 
-30 
-35 
-40 
-43 
-42 
-36 
-33 
-35 
-40 
-4 I 
-39 
- 3 5  
-30 
- 2 5  
-23 
-24 
-29 
- 3 1  
-28 
-25 
-22 

SSH-U5 
IFF t k E N C t S  

CMP W I N D 5  

E G C  M S  
- I  

COMPONENT 

N S  t W  

-8 -14 
-15  

-4 - 1 5  
-1  -14 
-2 -13  
- 1  - 1 1  

2 - 1  

10 8 
7 5  

10 7 
5 3  

-3 -4 
0 -2 

-2 3 
4 9  
7 12 

4 5  
5 9  

4 - I  
2 - 9  
0 -10 

-2 -2 
3 4  
I O  

- I  - 1  
3 -4 
3 -4 

o -e 

32 
20 
1 1  
2 

- 1  
I 
7 
9 

-2 
5 

-7 
-6 
0 
3 
1 

-6 
-6 
-8 
-6 
-4 
-4 
-3 
0 
0 
0 
0 

-2  
-3  

ALT 

KM 

3 8  
37 
36 
3 5  
34 
3 3  
32 
3 1  

29 
30 

28 
27 
26 
25 
24 
2 3  
22 
21 
20 

- 

COMPONENT 
EMP  WIND5 

'EG C M S 
- 1  

-24 0 -17 
-25 

N S  EW 

-29 
-32 
-36 
-40 
-4 1 
-40 
-4 1 
-45 
-4 5 
-47 
-49 
999 
999 
999 
999 
999 
999 

1 -18  
1 - 2 2  

- 1  -24 
-4 -23 
-4 -19 
-3 -16 
- 1  -16  
- 1  -15  
- 1  - 1 4  
0 - 1 3  
1 -13  
0 - 1 2  

999 999 
999 999 
999 999 
999 999 
999 999 
999 999 

T E M P   i l I N D S  

DEG C  M S 
- 1  

COMPONENT 

-20 -3  -20 
-23 -2 -20 

N S  EW 

-20 
-32 
-34 
-36 
-36 
-36 
-37 
-40 
-42 
-4 3 
-47 
-46 
-49 
-49 
-53 
-55  
-58 

2 -24 
3 -27 

-10 -16 
-2 -24 

-4 - 1 1  
1 -17 

-3 -17 
-2 -12 

-2 -16 
4 -13 

-3  -13 
-2 -12 
-1  -12 
-3 -9 
0 -9 
1 -4 

-6 -2 

COMPONENT 
EMP h I N D S  

'EG C M S 
-1 

N5 EW 
4 -3   -3  
2 -3 -2 
1 1 -2 
0 4 -3 
2  2 -1 
4 -6 3 

4 2 -1 
5 -1 5 

4 -2 -2 
5 Gl 2 

4 -3  -3 
3 4 0  

2 -3 -1 



TEMPERRTURE MERIDIONRL ZONFlL 

9 o1 

15 

d O 

I- s 3 

-100  -50 0 
( 'CI 

-50 0 50 -50 0 50 
PIPS RPS 

US - STRHDRRO - 0113 CHT 8/16/77 
USSR - PROSPECTIVE - - - - -  Dl05 GNT 8/16/77 



- 
ALT 

K Y  - 
no 
7 9  
7 8  
77  
7 6  

7 4  
7 5 

7 3  
7 2  
7 1  
7 0  
6 
6 8  
67  
66 
6 5  
6 4  
6 3  
h2 
6 1  
6 0  
5 9  
5 8  
5 1  
5 6  
5 5  
S4 
53 
52 
5 1  
5 3  
4ci 
4e 
41 

U: 
AL 
I t  
- 

B - STANDARD 
AUG 16 1977  IG I 6  1977  
USSR - P R O S P E C T I V E  

1 8 4 0  GNT I35 GMT 

TEMP dlNCS 
COVPOf4ENl 

:#P WINUS 
- I  

COMPONENT 

i 
399 
999 
399 
799 
999 
999 
Y99 
9 Y 9  
999  
- 5 8  
-58  
- 5 2  
-45  
-43  
-40  
-40 
-42  
-37 
- 3 3  
-30  
-26 
-2 2 
-20  
-17  
- 1 6  
- 1 4  
- 1  I 
-12  
-10 

-9 
-7  
- 4  
- 3  

999 
999 
939  
999 
999  
999 
999  
999 
999  
- I 6  
- 2 H  
- 3 5  
-35 
-26  
- 1 8  
- 1 3  

-9 
- 2  

10 
5 

I 1  
9 
7 
4 
2 

- I  
- 3  
-2 

I 
5 
9 

10 
9 

999 
999  
999 
199 
999  
Q99 
399  
999  
999 
-47  
-47  
- 4 4  
- 3 8  
-30 
-2 3 
- 1 8  
- 1 6  
- 1 8  
-24  
- 3 4  
-45 
- 5 3  
-55 
-53  
-49 
-45 
-42  
-4 1 
- 3 9  
- 3 5  
-3  I 

-28  
- 2 n  

L E G  C P S 
- I  

.~~ - 
NS EN 

-108 99Y 999  
-101 999 999  

-94  
-90 
-87 
-84  
-u I 
-7H 
-74 
-69 
- 6 4  
- 5 9  
-55  
- 5  I 
-48  
-46  
-44 
-42 
-40  
-38  
-34  
-30  
-26 
-2 I 
-17  
-14  
- 1 3  
- 1 1  

-9 
-7 
-5  
- 3  

3 
I 

999  
999 
999  
9 9 9  
999  
999 
999  
999 
- 3 1  
-25 
-20  
- I 6  
- 1 3  

-9 
-6  
- 3  

0 
2 
4 
b 
7 
1 
7 
5 
3 
I 
0 
2 
5 
7 
M 
M 

99Y 
999 
999  
999 
999  
999 
999  
999 
-16  
- I 6  
-15  
-15  
-15 
-15 
- I 6  
-I8 
- 2  I 
-25  
-30 
- 3 5  
-42  
-48 
- 5 3  
-55  
- 5 2  
-45 
-40  
-36  
-32  
-28  
-25  
-26  

F F t k E N C E S  
SR-US 

MI” WINDS 

G C  M S  
- 1  

COMPUNENT 

NS EW 

-6 -I5 
-1 
- 3  
-6  
-5 
-6  
-4  

0 
- 3  
-5 
-4  
-4  
-4  
- 1  

0 
2 

0 
I 

3 
3 
4 
4 
5 
6 

1 5  
3 

19 
P 3  

9 
7 
6 
2 

- 3  
-6 
-5  
-2 

0 
3 
3 
4 
4 
2 
I 
0 

-2 
-2 
- 1  

3 1  

2 9  
3 1  

2 3  
15 

8 
2 

-2 
- 3  
- 1  

4 
10 
I 1  

7 
0 

-6 
-7 
- 3  

I 
3 
3 
3 
3 
2 

ALT 

Kt4  

4 6  
45  
4 4  
43  
42  
4 1  
4 0  
39  
3 8  
37 
36 
3 5  
34 
3 3  
32 
3 1  
30 
2 9  
2 8  
27 
26  
25  
2 4  
23 
22 
2 1  
2 0  

- 
- 4  
-8 

-10 
- 1 3  
- 1 8  
-18 
-19  
-2 1 
-22  
-26  
- 3 1  
-32  
- 3 4  
-36  
-35  
- 3 9  
-42  
- 4 3  
-45  
-47 
- 4 9  
-52  
- 5 4  
999 
999 
999 
9 9 9  

EMP  WINDS 

E G C  M S  
- I  

COMPONENT 

N S  EW 
8 -30 
5 - 3 3  
I - 3 3  

- 1  -30  
0 -26 

5 -20  
3 - 2 3  

6 -19 
4 -20  

- I  -17  
I -20 

0 -14  

4 -14 
2 - 1 3  

S -16  
3 -17 
I -19  

- 1  -17 
0 -18  

- I  -14  
-2 - 1 1  
-2  -7 
-2  -5 

999 999 
999 999 
999 999 
999 999 

-2 
-5 
-8 
- 8  

-12  
- 1 4  
-1  7 
-20  
-2 1 
-24  
-27  
-28 
-32  
-34  
- 3 5  
-37 
-37  
- 4  I 
-43  
-46  
-46 
- 4 8  
-49  
-50  
- 5 3  
-55 
- 5 9  

T E M P   a I N O S  

DEG  C M 5 
- 1  

COMPOhENT 

N S  EW 
9 - 3 1  
6 - 3 5  
1 -34 

- 4  -3.l 
- 3  -27 

IO -19 
8 -20 

8 -19 
6 - 2 2  

-4  -24  
-3  -16 

4 -13  
4 -IS 
3 -27 
4 -20  
4 -21  
0 -20  

-4 -14  
- 4  -16 
- 3  - 1 5  
-5  -9 
- 3  -2 
-2 -7 
- 1  -7 

3 -6 

- 1  -2 
I -7 

LMP WINOS 

E G C  H S  
- 1  

COMPONENT 

2 1 -1 
3 1 -2  
2 0 -1 
5 -3  - 1  
6 -3  -1 
4 5 3  
2 5 1  
1 2 0  
1 2 -2 
2 -5  - 4  
4 -2 1 
4 4 1  
2 2 -2 
2 -1  -13 
0 -1  - 4  
2 1 -4 
5 -1  -1  
2 -4 4 
2 -3 1 

3 -3  2 
1 -2  -1  

4 -1  5 
5 0 -2 

NS EW 



TEMPERFITURE M E R I O I O N F I L  ZONFlL 

- - ,  

” 

- 1.0 0 - 5 0  0 
[ “ 1  

-so 0 50 -50 0 50 
PIPS flPS 

US - STRNORRO - 
USSR - PROSPECTIVE - - - - -  

1835 CHT WLW77 
1840 GHT 8/16/77 



- 
ALT 

KM 

72 

70 
71 

69 
6 8  
b7 
h6 
65 
64 
63 
62 
6 1  
60 
5 9  
58 
57 
56 
55 
54 
53 
5 2  
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 

- 

S - STANDARD 
U t i  16 1977 
000 GhT 

v 9 9  
-58 
-55 
-49 
-45 
-42 
-37 
-36 
- 3 3  
-32 
- 3 1  
-28 
- 2 3  
-2 1 
-16 
-14 
- 1  I 
-9 
-6 
-5 
-3 
-5 
-4 
-3 
-2 
-4 
-7 
- 8  

-14 
-9 

-17 
-17 
-1n  

-8 
-2 
-2 
-7 

- 1  1 
- 1 3  
- 1 7  
- 2 3  
-24 
-14 

1 

20 
15 

18 
13 
9 
6 
4 
1 

-3 
-5 
-4 
- 1  

1 
4 
t 
t 
5 
3 
3 

5 
6 

4 

EMP  WINDS 

E G L   M S  
- 1  

999 -17 - 1 5  
-27 

COHPONENT 

NS EW 

-39 
-47 
-47 
-42 
-36 
- 3 1  
-26 
- 2 2  
-20 -2 1 

-26 
-33 
-4 1 
-44 
-45 
-4 3 
-42 
-40 
-38 
-35 
- 3 2  
-30 
-28 

-29 
-32 
-34 
-33 
-28 
-22 
-18 
-17 

- z n  

USSR - P R O S P L C T I V E  
AUG 16 1977 
2029 G M l  

TCMP AINOS 

L E G  C M 5 
- 1  

COMPOfiENT 

999 999 999 
NS t W  

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
499 
999 
999 
-9 
-4 
-5 

-10 
-9 

-8 
-9 

- 1 3  
-14 
-10 
-9 

-10  
- 1 2  
- 1 3  
-16 
-28 

999  
9V9  
999 
999 
999 
999 
999  

6 
6 
6 
5 
4 
2 
1 
0 

- 1  
-2 
-3 
-4 
-4 
-3 
-2 

3 
1 

5 
7 
7 
6 
4 
2 
2 
4 
3 

."  

999  
999 
999 
999 
999  
999  
999 
-16  
-19 
-20 
-22 
-24 
-26 
-28 
-30 
- 3 3  
-36 
-37 
- 3 5  
-34 
-34 
-35 
-38 
-39 
-37 
-33 
-32 
-33 
-32 
-28 
- 2 2  
-20 
-2 1 

. . .  

EM!" CIF IDS 

E G C  M S  
- 1  

COMPONENT 

NS EW 

0 

0 
2 

-6 
-5 
-4 

- 1  1 
-6 

-10  
-3 
- 1  
- 1  
2 
4 

-10  
1 

29 10 
30 3 
20 0 
4 - 1  

- 1 1  2 
-18 7 
-17 13 
-13 14 
-10 1 2  
-8  7 
-7 5 
-5 5 
-1  4 
2 1  
2 -3 
2 -8 
2 - 1 1  
1 -9 
1 -4 
L O  
I 1  
1 1  

-1 0 
-2 0 
- 1  -2 
-3 -4 

ALT 

K M  

38 
37 
36 
35 
34 
33 
32 
3 1  
30 
29 
28 
27 
26 
25 
24 

- 

EMP  WINOS 

E G C  M S  
- 1  

-21 5 -20 
-24 2 -21 
-27 -1  -20 
-30 -3 -16 
-32 -2 -14 
-34 I -14 
-36 3 -16 
-38 4 -17 
-40 3 -17 
-42 2 -16 
-44 1 -16  
-45 I -15 
-47 0 -13  
-51 -2 - 1 1  
-52 -3 -9 

COMPONENT 

NS EW 

T E M P   Y I N D S  

DEG C M S 
- 1  

COMPONENT 

-28 4 -22 
-28 3 -25 

NS EM 

-28 -5 -23 
-31 -10 -17 
-32 -7 -13 
-33 -2 -12 
-34 2 -15 
-33 6 -18 
-37 5 -22 
-40 -7 -14 
-40 0 -16 
-41 0 -15 
-43 0 -14 
-44 0 -10 
999 999 999 

EMP WINDS 

E G C  M S  
-1 

COMPONENT 

-7 - I  -2 
-4 1 -4 
-1 -4 -3 

0 -5 1 

2 -1  1 
1 -3 2 

5 2 -1 

2 -9 2 
3 2 -5 

4 -1  0 
4 - 1  0 
4 0 - 1  
7 2 1  

N S  EW 

-1  -r - 1  



T E M P E R R T U R E  M E R I D I O N F l L  ZONFlL 

8 0" 

15" 

7 0" 

6 5- 
3 

Y x 60- 

55" 
v 

w 
0 

I- 
3 50" 

+ .45" 
b - 4  

(r 40- 
-I 

35" 

3 0- 

2 5" 

- 100 -50 0 
( " c )  

J 

-50  0 .  5 0  -5G 0 5G 
f lPS f lPS 

US - S T A N O R R O  - 2000 GflT 8 /16 /77  
USSR - P R O S P E C T I V E  - - - - -  2029 C-MT 8/16/?7 



A 
A 

N 

- 
ALT 

k M 

8 0  
7 7  
7 8  
7 7  
16 

7 4  
7 5  

73 
7 2  
7 1  
7 0  
b '9 
6 8  
b7 
6 6  
6 5  
6 4  
6 3  
62  
6 1  
60 
5 9  
58  
5 7  
5 6  
5 5  
54  
5 3  
5 2  
5 1  
5 0  
4 9  
48  
47 

- 

S - STAfiDARU 
U t i  17  1977 
025 GMT 

COMPONENT 
EMP  WINGS 

- 1  
E G C  M S  

999 999  999 
tis E i i  

999 
199 
'999 
999 
999  
999 
999 
999  
999 
- 5 3  
-4 3 
- 3 9  
- 4 3  
-40  
- 3 6  
-30 
- 2  7 
- 2 5  
-24  
- 2  1 
-18  
-18  
-10 

- 8  
-6  
-1 

2 
3 

- I  
- I  
- I  
- 2  
- 5  

999 
999  
999  
999 
999  
9'99 
999  
999  

2 1  
1 2  

27 
2 6  
2 1  
15 
I 2  
11 

8 
2 

- I  
6 

2 U  
1 5  

2 2  
27 
30 
2 5  
17 
9 
5 
I 

- 3  
-7  
-6  

999  
999  
999  
999  
999  
199 
999  
999  

- 5  
-10 
-24 
-3Y 
- 4 6  
- 4 4  
-4 1 
- 4 0  
-40  
- 3 6  
- 2 8  
-2  I 
-19 
- 2 2  

-34  
- 2 b  

- 3 9  
- 4 2  
- 4 5  
- 4 6 .  
-45 
-*3  
-*0 
- 3 5  

-n 

r U5Sk - PRUSPECTI 'JE 
RUG 1 7  197.1 
2 0 1 5  t i M T  

COMPONtN1 
TEMP i l N D 5  

- 1  
DEG C N S 

- 1 2 1  999   999  
NS EW 

-116 
- 1 1 1  
-105  

-99 
- 9 4  
- 8 9  
- 8 3  
-78 
- 7 2  
-66  
-60  
- 5 3  
-47 
- 4 2  
-37 
- 3 5  
- 3 3  
-34 
-35 - 3 b  
-37 
- 3 6  
- 3 3  
- 2 8  
-19 

-9 
- 4  
- 5  

-10 
-9 

- 9  
- 1  3 

-n 

999  
991 
v 9 9  
99'9 
999  
999  
999  
979  
999 
999  
999 
Y99 
999 
9 9 9  

3 

2 
3 

999  
999 
99Y 
9 9 9 
99Y 
999 
999  
999  

25 
2 5  
2 1  

-6  
14  

- 2  
-7 
-7  

999  
999  
999  
999  
999  
Y99 
999  
Y99  
999 
999  
999 
999  
Y99  
999 
- 1 7  
-17  
- 1 7  
999  
999  
999 
999 
999  
Y 9 9  
V9Y 
99Y 
- 3 9  
- 4 3  
- 4 4  
-4  3 
- 4  I 
- 4 0  
- 4 2  
- 4 3  

>5R-US 
FFERENCES 

.MP WlhDS 

.G C M 5 
- I  

COMPUNENT 

N S  LW 

- 1 3  
- I  7 
- 1 4  

-4 
-2 
-1 
- 5  
- b  

- I  I 
-9 

- 1 5  
-19 
- 1 8  
-23 
- 2 0  
- 1 3  

- 8  
-7 
-7 
-8 
-9 
-7 
- 7  
- 8  

-9 
-8  
-6 

0 

1 2  
8 

9 
-7 

1 
0 

- 1  

27 
24 
2 3  

0 
- 1  

3 
I 

4 

-2 
3 

- 8  

AL T 

Kt4 - 
4 6  
45  
4 4  
43  
4 2  
41  
4 0  
39  
38 
37 
36 
3s 
34 
3 3  

3 1  
32 

30  
21 
2 8  
27 
26  
2 5  
2 4  
2 3  
2 2  
21 
2 0  

EMP WINDS 

E G  C Fl 5 
- I  

COMPONENT 

N 5  EW 
1 - 2 7  -6  

-6 
- 5  
-7  

-10  
-13 
- 1 8  
-2 3 
- 2 4  
-24  
-2 3 

- 2 9  
-32  
- 3 3  
-35  
999 
999 
999  
999 
999 
999  
999 
999 
999 
999  
999 

-213 

10 
8 

6 
3 
1 
0 

-2 
0 

-3  
-3  
-2  
0 

0 
1 

999  
-2  

999  
999 
999 
999 
99v 
999 
99')  
99') 
999 
999 

-22  
-2 1 
- 2 3  
-24  
-23 
- 2 0  
- 1 7  
- 1 7  
- 1 7  
-16  
- 1 5  
-14  
-13 
-15  
- 1 5  
999  

9 9 9  
999 

999 
999 
999  
999  
999 
999 
999 
999 

TEMP i i I N D S  

DEG C  M S 
-1  

CUMPONtNT 

- 1 4  - 1  - 3 8  
NS EW 

-10 

- I  1 
-9 

- 1 3  
- 1 3  
- 1 6  
-25 
- 2 8  
-28  
- 2 u  
- 3 1  
-32  
- 3 3  
-34  
-35 
-39  
-44 
-40 
-40  
- 4 3  
-44  
-45 
-47 
- 4 9  
- 5 3  
- 5 3  

7 -26  
V - 1 9  
8 -19  

- 1  - 2 2  
4 - 2 0  

-4 - 2 3  
-4  - 2 3  
-4 - 2 3  
-5 - 2 3  
-5  -20  

o - I n  
2 -14  
1 - 1 3  
0 -19 

-4 - 2 0  
-6 - 1 4  
-2  - 1 2  
- I  - 1 1  

0 -14  
0 - 8  

- b  - 1 1  
2 -9 

- 3  -8 
1 -7  
I -4 

- I  - 3  

r t w  WIE~DS 
C014PONENT 

- 1  
I E G  C M 5 

N5 EW 
- 8  -2  - 1 1  
-4 - 1  -4 
-4 - 1  2 
- 4  2 4 
- 3  1 4 

0 -2  I 

-2  -4 - 6  
2 -4  - 3  

-4 -2 -6 
- 4  -2  -b 
-5  -2  -4 
- 3  2 -3  
- 3  2 0 
- I  0 0 
- 1  0 -4 

0 -2  -5  
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- 
AL T 

K I4 

7 8  
7 7  
7 6  
7 5  
7 4  
7 3  
72  

7 0  
7 1  

6 9  
6 8  
6 7  
66 

6 4  
6 5  

6 3  
6 2  
6 1  
60  
5 9  

57 
56 
5 5  
5 4  
5 3  
52 
5 1  
5 0  
4 9  
4 8  
4 1  
4 6  
4 5  

- 

5 a  

5 - STANCARO 
UG 19 1977  
1 1 6  GMT 

COMPONENT 
EMP  WINDS 

- 1  
E G C  M 5  

999 
999 
999 
999 
999 

999 
Y99 

- 6 4  
-6 1 
-57  
-53 
- 4 9  
-45  
-4 I 
-37  
- 3 4  
-30  
-25 
-22  
-19 
-20 
-2 1 
-18 
-15 
- 1 3  
-10 

-7 
- 4  
-2 
-4  
-7  

-6 
-5  

999 
999 
999 
9Y9 
999 

- Y  
-8 
- 7  
-6 
-5  
- 3  
- 1  
- 1  
-4  

- 1 4  
-9 

-17  
-17  
- 1 6  
-13  

-8 
-5 
-4  
-4  
-2 

1 
3 
3 
2 
2 
I 

- I  
-5  

999 
999  
999 
999 
999 
-20  
-2 1 
-2 I 
-22  
- 2 4  
- 2 9  
-34  
- 3 9  
-42  
- 4  1 
-38  
- 3 3  
- 2 9  
-26  
-25 
-25  
-2 7 
-28  

-27  
-26  
-25  
-23  
-2 1 
- 2  I 
-24  
-28  
- 3 0  

-2 n 

USSR - P R O S P E C T I V E  
AUG 19 1 9 7 7  
0 1 2 0  GXT 

COPPOElENT 
TEMP XINDS 

- 1  
L E G  C  M S 

NS EW 
-88  999 999 
-88  
-88 
-87  -86  

-84  

- 8  1 

-78  
-75  
-72  
-b8 
- 6 2  
-56  
-50   -44  

-39  
-36  
-35 

-I32 - 19 

- 3 4   - 3 3  

-30  
-25 
-19 
-15  
- 1 6  
-16 -12  

-7 
-6 

-10 
-10 

-6 

999 
999 
999 
999  
999 

999 
Y99 

-2t )  
-26  
-24  
-22  
-20 
-17  
-15 
- 1 3  
-12 
-12  
-12  
- 1 3  
- 1 3  
-1.2 

-9 
-6 
-4  
- 3  
-5  
-6 
- 4  

2 
8 

10 
4 

- 5  

999 
999 
999 
999 
999  
999 
999 

7 
5 
2 

- 1  
-6 

-15  
-LO 

-20  
- 2 4  
-27  
- 2 9  
- 2 9  
-29 
-30  
- 3 3  
- 3 4  
- 3 4  
- 3 1  

-17  
-24  

- 1 6  
-IY 
- 2 4  
-25 

- 3 1  
-25  

SSR-US 
I F F E R E N C t S  

EMP wIEID5 

L G C   M S  
- 1  

COMPONENT 

NS EW 

-15  -21  
-17   -20  
-18  -19 
-19 -19 
-19 -19 
-17  
-15 
- 1  3 
-10  

- 1  I 
-9 

- 1 3  
-15  
- 1 3  

-9 
-7  
- 4  
-2 
-6 
-9 
-8  
-5 
-2 
- 3  
-5 
0 

-16 
- 1  1 

- 4  
2 
5 
5 
3 
0 

-4 
- 4  
-2 

0 
- 1  
-6  
-9 
-7 

0 
6 
9 

0 
5 

2 8  
2 7  
26  
2 8  
2 8  

27 
2 9  

2 1  
1 4  

6 
0 

- 3  
-4 
-5 
-6 
-6 
-6 
-4  

2 
8 
7 
2 

-3  
- 1  

- I  
3 

A L T  

KM 

4 4  
4 3  
42  
41  
4 0  
3 Y  

37 
38 

36 
35 
34 
3 3  

3 1  
32 

29  
30 

2H 
27 
2 6  
25  
2 4  
2 3  
22 
2 1  
2 0  

- 

COMPONENT 
EMP WINDS 

'EG C M S 
- 1  

-6 -9 - 3 1  
N S  EW 

-17  
-19 
-20  
-22  
-22  
-2 5 
-29 
-32  
-32  
- 3 4  
- 3 9  
-42  
-42  
- 4 3  
- 4 4  
-45  
-48  
-49 
-50  
999 
999 

999 
999 

999 

-10 
-7  
-3  

3 
I 

3 
1 
0 

- 1  
-2 
-2 
-2 

0 
0 

1 
0 
1 
2 

999 
I 

999 
999 
999 
999 

-28  
-24  
- 2 0  
-16 
- 1 3  
- 1 3  
-16 
-19 
-19 
-17  
- 1 4  
-12  
- 1 3  
-13  
- 1 3  
-13 
-12  
-12  
-12  
999 
Y99 
999 
999 
999 

T E M P   N I N D S  
- 1  

COMPONENl 

DEG C M S 
N S  EW 

-8 -10 -37 
-12  
-22  
- 2 4  
-22  
- 2 4  

-29 
- 2 4  

-31  
- 3 3  
- 3 3  
-37  
-40  
-40  
- 4 4  
- 4 4  
- 4 4  
-46  
-48 
-50  
- 5 2  
-52  
- 5 3  
- 5 4  
-58  

-7 
-6 
- 1  

5 
2 
1 

- 1  
- 4  
-2  
-2 
-6 

1 
-1 

3 

0 
1 

0 
-7 

6 
-2 
- I  

2 
1 

- 1  

-36 
-27  
-21  
-16  
-10 

- 1 7  
-12  

-2 1 
- 2 4  
-18  
- 1  1 
-15  

-16 
-9 

-17 
-12  

-15 
-9 

-11  
-7 
-5 
-2 
- 3  
-2 

t M P  WINDS 
- 1  

COMPONENT 

E G  C M S 
N S  EW 

-2 - 1  -6 

-3  1 
5 3  

-4 2 
0 4  

-2 -1  
1 -2 
0 -2 
1 -4 

-1  - 1  

2 -4 
1 -  0 

2 3  

-1  3 
2 - 1  

0 0  
1 0  
2 - 1  
1 -9 
0 5  

-8 
-3  
-1 

0 
3 
I 

-1  
-2  
-5 
-1  

3 
-3  

-3  
4 

-4 

3 
1 

-3  
I 
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- 
AL T 

KM 

70 
69 
68 
6 7  
6 6  
65 
64 
6 3  
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
53 
52 
5 1  
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

38 
34 

3 1  

_L 

us 
AU 
03 - 
T E  

DE 

4 
- 

I 

, - STANDARD 
IG I 9  1971 
800 GMT 

MP WINDS 
- I  

. G C  M S  

COMPONENT 

?99 
999 
999 
999 
999 
v99 
w9 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

999 
999 

999 
999 

999 
999 

9v9 
399 

999 
999 
9Y9 
999 
999 
999 
999 
999 

- 3 1  
-23 
-16  
-7 
-5 
-9 

-17 
-24 
-25 
-25 
-24 
-22 
-17 
-10 
-6 
-3 
- 1  
0 

-4 
999 
999 

999 
999 

999 
999 

999 
999 
999 
Y99 
999 
999 
999 

-4 7 
-38 
-24 
- 1 2  
- 1 3  
-27 
-44 
-52 
-49 
-4 I 
-34 

-27 
-30 

-26 
-26 
-27 
-27 
-26 
-24 
-27 
Y99 
949 
999 
999 
999 
999 
999 
995 
995 
995 
995 
995 
995 

999 995 

USSR - P R O S P E C T I V E  
AUG 19 1917 I 
0308 GMT 

COMPONLNT 
TEMP X I N D S  1 
DEG C F" 5 

- 1  

N5 tW 
-32 999- 

999  
999  
999  
999  

999 
999 

999 
9 9 9  
999  
999  
999  
999  
999  
999  
999 
999 
999 
993 
999  
999 
v99 
Y 9 9  
999 
999 
99Y 
v99 
999 
999 
999 
999 
999 
999 
999 

8 
5 
1 

-4 
- 1  I 

-2 I 
- 2 5  -16 

-27 
- 2 8  
-26 

-16 
- 2 2  

- I  I 
-10  

-7 
-8 

-6 
-6 

-5 
- 5  
-5  
- S  

- 7  
-5 

-10  
- 1  1 
-10 

-tl 

-3 
-5 

- I  
0 
0 

-29 
- 2 6  
-24 
- 2 3  
- 2 3  

-27 
-24 

-29 
-33 
-37 

-42 
-40 

-40 
- 3 3  
-30 
-26 
- 2 5  
-26 
-29 
- 3  1 
-32 
-30 
-27 
-2 3 
-24 
-28 
-29 
-28 
-23 
-19 
- 1 7  
-15 
-15  

r 

1Ff  E R E N C t S  
5 5 k 4 5  

t M P  WIRD5 

L G C  M 5  
- I  

COMPhIEI4T 

N 5  EW 
46 15 
36 9 
24 -2 
12 -12  
-4 -10 

- I 2  20 
-11 4 

- d  2 5  
- 3  2 0  
-3 ti 
- 1  - 3  

6  -15 
2 4 0  

0 -7 
6  -14 

'-2 -3 
-4 I 
-5 I 
-6 -2 
- 1  - 2  

I 

ALT 1 
KM 

35 
36 

34 
3 3  
3 2  
31 

29 
30 

2 d  
27 

25 
26 

24 
2 3  
2 2  
2 1  
20 

L 

EKP  WIND5 

E G C  M S  
- 1  

COMPONENT 

999  
999 
V Y 9  
Y93 
v99 
9Y9  
9'1 Y 
9 v 9  
9Y9  
v99 
999 
999 
Y 9 9  
9Y9 
999 
9Y9 

999 999 
999 vv9 
999  999  

999  v 9 9  
999  999 

999 ,  999 
999  999  
999  999 
999  999 

999  999  
999  99Y 

999 999  
999  ' j 9 9  
999  999  
999  999 

I U t G  C 14 5 
NS EW 

999 - 1  -17 
999  
999 
999 
999 
99Y 
999 
'199 
999 
997 

Y 9 9  
939  

999 
Y99  
Y99 
999 
999 

- 1  
1 
0 
0 

-2 
0 

-2 4 

-4 
-1 

-2 
1 

2 4 

3 
1 

-lY 

- I 6  
-14 - I 4 

- 1 3  
- 1  I 

-9 
- 1 3  
-10 
- 1 3  
-10 

-6 

- 3  
- 3  

- 1  

- 1 8  

TEMP W I W S  

LJLG C I4 5 
- I  

COMPONENT 

n s  tW 
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- 
ALT 

K ,‘4 

7 6  
7 5  
7 4  
7 3  

7 1  
72 

6 ‘3 
I O  

6 8  
67  
66 
6 5  
6 4  
6 3  
62  
6 1  
60 
5 9  
5 8  
57  
5 6  
55 
5 4  
5 3  
52 
51 
5 0  
4 9  
4H 
4 7  
46 
45  
4 4  
4 3  

- 

1 - STANDARD 
JG IY 1977 
i37  GMT 

I M P   i r I N O 5  
- 1  

COMPONENT 

i G  C I4 S 

999 9 Y Y  999  
N S  EW 

3YY 
4Y9 

YY9 
)YY 

79Y 
999  
-6 I 
-59  
- 5 3  
- 4 9  

- 4 6  
- 4 3  
-40 
- 3 6  
-30  
-27  
-25 
-22  
-2 1 
-1Y 
-18  
-18 
-IS 
- I  1 
-10 

-7  
-6 
-8 
- 9  

-10 

- 1 4  
-10 

- 4 8  

999  
9 9 9  
9 Y Y  
999 
999  
9 9 9  
- 3 4  
- 3 9  
- 3 H  
-28  
-1r 

-6  

- I  I 
-7 

-13 
-13 
- 1 4  
- 1 9  
- 2 3  
- 2 3  
-19 
- 1 3  

-8 
- 3  
- I  
- 1  
- 3  
-6  
-7  
-5 
-4 
-5  
-4  

999  
v 9 9  
999  
999  
999 
9 3 9  
- 5 6  
-47  
- 3 6  
- 2 9  
- 3 3  
-47 
-61  
-67 
-64  
-55  
-46  
-40  
-36 
- 3 3  
-32  
-32  
- 3 3  
-34  
-35  
- 3 5  
-34  
- 3 2  
- 3 0  
- 2 9  
-30  
- 3 0  
- 2 9  

USSR - P R O S P E C T I V E  
AUG IY 1977  
0 5 0 7  GMT 

COPPUNENT 
T t M P   Z l N U S  

- I  
DEG  C t! 5 

N S  LW 
-94  999 v9q 
-89  
-82  - 76 
-71  
-67 
-66  
-66 
-67  
-67  
-67  
-65 
-62  
- 5 8  
-53  
-47 
- 4 2  
-37  
-32  
- 2 8  
-25 
-24  
- 2 4  
- 2 4  
-2lJ 
-I5 
- I  I 

-9 
- b  
-7  
-9 

- 1 4  
-18  
- 1 6  

99’) 
999  
999 
999  
9 9 Y  
9 9 Y  
9 9 Y  
9 Y 9  
999 
Y 9 9  
-27  
-27  
-27  
-28  
- 2 9  
- 3  I 
-32  
- 3 3  
-31 
-27  
-19 
-10 
-4 

I 
4 
3 

- 1  
-7  

-14  
-20  
- 2 3  
-17 

- 3  

999  
999 
999  
999  
9 9 ‘I 
999  
Y Y 9  
999 
999  
99’1 
-20  
-28  
-35 
-4  I 
-45 
-50  
-53  
-54  
- 5 3  
-48  
-3Y 
- 3 1  
-32  
- 3 3  
-36  
-37  
- 3 6  
-32  
-27  
- 2 2  
-22  
-27  
- 3 4  

. . ~  

. F F E R E N C L S  
,SH-U5 

.MP WIPiOS 

. G C   M 5  
- I  

COMPONENT 

N S  EW 

-5  

- 1 4  
- 1 8  
-17  - 1 3  13 
- I 6  - 2 1  19 
- 1 5  - 2 0   2 6  
- 1 3  -17 26 
- 1 1  -16 1 9  
-12  - I 8  5 
-10 - 1 8  -7 

-7 - 1 4  -14  
-6 -8  -17  
-4 -4  -15 
- 5  0 -7 
-6  3 1 
-6 4 1 
-5  4 1 
-4  5 - I  
- 1  4 - 2  
-2 2 -2 
-2 - 1  0 

1 - 7  3 

- 4  -19 8 
0 -15  7 

-8  - 1 2  3 
-2 I -5 

-n 

AL T 

K M 

42  
4 1  
4 0  
39  
38  
37 
3 6  
35 

3 3  
34 

32 
3 1  
30  
2 9  
2 8  
2 7  
26  
2 5  
2 4  
2 3  
2 2  
21 
2 0  

- 

COMPONENT 
LMP  WINOS 

‘EG C M S 
- 1  

-18  
N S  EW 

-25  
-19 
-2 I 
-25  
-26  
-2 8 
- 3 1  
- 3 3  

-34  
-35 

- 3 6  
- 3 9  
- 4 2  
-4 6 
-47  
-4 6 
-4 7 
-49 
999 
999 
999 
999 
Y 9 9  

-2 
0 

- 1  
- 3  
- 3  

5 
I 

5 
2 

-1 
-2 
-2 
-2 

0 
2 
2 
2 
3 

999 
999 
999 
999 
999 

-22  
-20 
- 1 9  
-17 
-17  
-18  
- 2 0  
-19 
-17  
- 1 4  
-13  
- 1 4  
-14 
- 1 4  
- 1 3  
- I  I 

999 
-9 

999 
‘499 
999 
999 

TEMP  YINOS 

DCG  C  M S 
- I  

CONPOhENT 

-19 . -31  
N5 EW 

-2 1 
- 2 6  
-28  
-28 
-28 
-29 
-30 
- 3 4  
-36 
- 4  ! 
- 4 3  
-4 3 
-46 
-45 
-44 
-47  
-49 
- 5 2  
-52 
-54  
- 5 4  
-55  

1 
-1 

-5 
-6 

0 
10 
11 
-2 
-6 
-8 
-1 

2 
- 1  

1 
1 
1 
3 
i 

- 1  

7 
1 

3 

-4 
- 2 5  
-20  
-19 
-17 
- 1 5  
-17  
-22  
-2 I 
-15 
-12  
-13  
-12  
-20 
-12  
-10  
-13 
-8 
-8 
-8 
-4 
-2 
-2 

LMP ’ WINOS 

E G C  M S  
- I  

-1 3 

COMPONENT 

N S  EW 

- 2  -1 
-5 -3  
-3  - 2  
- 2  -3  

0 -1  
2 5  
3 6  
I -4 

-2  -5 
-5 -6 
-4 -5 
- 1  4 
0 - I  
2 -1  
2 - 1  
0 - I  
0 0  

-6 
-3  
0 
0 
0 
2 
1 

-2  
-2 

2 
2 
0 
2 

-6 . 
2 
3 

-2  
1 
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- 
ALT 

KH 

78 
17 

75 
76 

74 
73 
72 
71 
70 
69 
6 8  
67 
66 
65 
64 
63 
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 

- 

S - STANDARD 
JG 19 1971 
JOO GMT 

EMP W I N O 5  

E G C   M S  
- 1  

COMPONEI4T 

999 999 9Y9 
999 999 999  

N S  EW 

999 
Y99 
999 
999 
999 
999 
-54 
-50 
-4 6 
-40 
-33 
-32 
-35 
-36 
-35 
-34 
-30 
-29 
-29 
-25 
-20 
-16 
-16 
- 1  I 
-12 
- 1 2  
- 1  1 
-8 
-4 
0 

-2 
-4 

999 
999 
999 
999 
999 
28 
29 
28 
26 
24 
2 2  
I Y  
I6 
13 
I 1  
8 
6 
6 
9 

1 5  
18 
17 
I 1  
4 
2 
2 
4 
6 
7 
6 
3 
0 

99')  
999 
999 
Y99 
999 
- 1 3  
-14 
-14 
-16  
-17 
-19 
-2 I 
-23 
-27 
-30 
-34 
-37 
-39 
-4 I 
-43 
-4 5 
-45 
-42 
- 3 5  
-30 
-29 
- 3 2  
-36 
-38 
-35 
-31 
-28 

US5R - P R O S P € C T I V f  
AUG 19 1977 
2005 GMT 

COb'POhENl 
TEMP  AINDS 

- I  
OEG  C E 5 

N S  t W  
-7R 9 Y Y  999 
-77 
-76 

-69 
-73 

-64  -58 

-5 1 
-44 
-38 
-34 -3 1 

-30 
-30 
-32 
-35 
-37 
-40 
-4 1 
-4 I 
-39 
-35 
-29 
-24 
-2  -2 I I 

-20 
-15 
-10  
-8 
-6 
-7 
-6 
-3 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

-3 
2 
7 

I 2  
18 
2 3  
27 
17 
12 
4 
1 
5 
9 
7 
2 

" .  

- 8  

999 
999 
Y Y 9  
999 
999 
999 
999  
999 
999 
999 
999 
999 
999 
999 
999 
9Y9  
999 
-18 
-22 
-27 
- 3 1  
-34 
-34 
-30 
-24 
- 3 1  
-37 
-44 
-45 
-39 
- 3 3  
- 3 1  
-25 

. .  

55H-U5 
I F F E R E N C t S  

CMP luIhDS 

t b  c !1 5 
- 1  

COMPONtNT 

N 5  LW 

IO 
1 2  
I 2  
9 
3 
2 
3 
I 

-2 
-6 

- 1 1  -14 
-12  -9 
-10  -7 
-10 -8 

-9 -6  
-8 I 

-10 23 
-5 1 2  

-8 15 
-3 IO 

1 0  
0 -5 

-2 -2 
-7 3 
-4  4 
1 2  

19 
17 
14 
12 
I 1  
I 1  
1 2  

- I  
1 1  

-8  
- 1 2  
-9 
- I  
2 
0 
3 

ALT 

KM 

44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
3 2  
3 1  

29 
30 

28 
27 
26 
25 
24 
2 3  
22 
2 1  
20 

- 

COMPONENT 
EMP  WINDS 

IEG  C  M 5 
- I  

-10 
N S  EW 

-25 
-14 
-18 
-20 
- 2 2  
- 2 3  
-25 
-32 
- 3 1  
-3 1 
-35 
-38 
-39 
-39 
-42 
-4 6 
-44 
-47 
-49 
-52 
999 
999 
999 
Y99 
999 

- 1  
0 
3 
7 
9 
6 
4 
2 
2 

0 
1 

0 
0 
2 
I 
I 
1 
I 

2 
I 

999 
999 
999 
999 
999 

-24 
-22 
-2 1 
-22 
-22 
-20 
-17 
- 1 5  
-14 
-13 
- 1  1 
-10 
- 1 1  
- 1 2  
- 1 3  
-13  
- 1 2  
-10 

999 
-8 

999 
999 
999 
999 

TEMP Y I N O S  
- 1  

COPPONENT 

DEG C M S 
N 5  EW 

-18 
-10 
-6 

-15 
- 2  I 
-20 
-24 
-25 
-28 
-29 
-27 
-30 
- 3 1  
-36 
-36 
-39 
-4 I 
-39 
-4 3 
-44 
-47 
-47 
-48 
-47 

-53 
-50 

- I  
-3 
-4 

1 
10 
9 
2 
2 
3 
1 

-3 
- I  
4 
0 
2 

- 1  
0 

- I  
5 
0 
6 
2 
0 
2 

- I  

-19 
-23 
-23 
- 2 2  
-23 
-22 
-19 
-15  
-14 
-14 
- 1  1 
-10 
-12 
-14 
-14 
-16 
-10 
-10 
-7 
-7 
-5 
-3 
0 

-4 

t M P   W I N D S  
- I  

COMPONENT 

E G C   M S  
N5 EW 

4 0 7  
4 
3 

- I  
2 

-1  
0 
4 
2 
4 
5 
7 
3 
3 

5 
3 

5 
4 
5 
5 

-3 
-7 
-6 

3 
1 

-2 
0 
I 
0 

-3 
- I  
4 

-2 
1 

-2 
- I  
-2 
4 

-2 

5 
- 1  
-2 
0 

-1  
-2 
-2 

0 

- 1  
0 

0 
0 

- 1  
-2  
-1  
-3 

2 
0 
1 
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-.I 

N 
N 

- 
ALT 

KM 

76 
75 

73 
74 

72 
71 
70 
69 
68 
67 
66 

64 
65 

63 
62 

60 
61 

59 
58 
57 
56 
55 
54 
53 
52 
5 1  
50 
49 
48 
47 
46 

44 
45 

43 

- 

15 - STANDARD 
IUG 19 1977 
'210 GMT 

COMPONENT 
'EMP WINOS 

- 1  
)EG C  M S 

999  999 999 
NS tW 

999 

949 
999 

999 
Y99 
- 5 3  
-48 

-39 
-42 

-37 
-34 
-33 
-32 
-29 
-25 
-27 
-24 
-22 
-20 
-17 
-14 
- 1 5  
-10 
-8 

-b  
-5 

-6 
-6 
-8 
-6 
-5 

-I 1 
-6 

999 
30 
19 
1 2  
I 2  
17 
20 

I2 
17 

IO 
I2 
1 3  
14 
14 

2 
9 

- 1  
3 

13  
20 
2 1  
1 5  
7 
0 

-2 
- I  

1 
2 
2 
3 

2 
3 

- 1  

999 
-28 
-22 
- 1 5  
-8 
-4 
-4 

-9 
-7 

-9 

-2 
-6 

- 1  

-2 1 
-9 

-32 
-36 
-37 
-38 
-40 
-4 I 
-39 
-35 

-32 
-32 

-33 
-35 
-35 
-3 1 
-27 
-25 
-25 
-25 

U55R - PRDSPECTIVt 
AUG 19 1977 
2205 GMT 

COMPONENT 
TEMP Y INDS 

- 1  
DEG C M 5 

N 5  EW 
-84  999  999 
-86 
-87 
-86 -83 

-78 
-72 
-6b 
-60 -56 

-53 
-5 1 
-50 
-48 
-46 
-44 
-4 1 
-38 
-34 
-3 -28 1 

-25 
-2 I 
-17 
-14 
- 1  I 
-9 

-10 -11 

-9 
-14 -7 
-16 -10 

999 

999 
999 

999 
999 
20 
24 
23 
19 
l b  
1 3  
Y 
6 
4 
3 
4 
6 
8 

1 1  
15 
18 
19 
13 
9 

0 
4 

- I  
1 
I 

-5 

-10 
- 1  I 

- I  

999 

999 
999 

999 
999 
- 1 1  
-13 

-23 
-18  

-2 1 
-22 
-2 1 
-20 
-19 
-18  
-17 
-18  

-20 
-18  

-22 
-26 
-32 
-36 
-39 
-4 1 
-39 
-37 
-35 
-34 
- 3 1  
-24 

-25 
-2 I 

IFFERENCtS 
55K-US 

COMPONENT 
EMP WINDS 

1EG C  M S 
- I  

NS EW 

-19 3 
-18 4 
-18 6 
-17  7 
-16 8 

-17  -4 
-17 1 

-I6 -8  
-17 -10 
-19 -6  
-14 2 
-14 7 
- 1 2  5 
- 1 1  -2 
- 1 1  -5 
- 1 1  -3  
-6 4 
-7 6 
-6 9 

-3  1 
-6 6 

-4 -2 
-5 - 1  
- I  - 1  
- 1  -8  

-8 -12  
-5  -14 

-5 0 

-7 
-9 

- I  1 
-14 
- 1 2  
-16 
-19 
-19 
-10 

3 
15 
18 
19 
18 
18 
15 
7 

-1  
-7 

-6  
-9 

-2 

-3 
0 

-4 
1 
4 
0 

COMPONENT 

-20 
40 

-39 32 
-38 3 3  
-36 34 
-34 35 
-32 36 
-24 37 
-27 38 
- 2 3  39 
-19 

30 -41 
31 -42 

29 -46 
28 -45 

26 -49 
27 -46 

25 999 
24 999 
23 999 
2 2  999 

20 999. 
2 1  999 

5 
7 
5 
2 
0 
0 
0 

- 1  
- 1  
0 
0 
0 

0 
0 

999 
- I  

999 
999 
999 

999 
999 

-18  
-18 
-20 
-20 
-19 
-18 
-16 
-13 
- 1 1  
-10 
-10 
- 1 1  
-11  
-9 

999 
-4 

999 
999 
999 

999 
999 

COMPONENT 
TEMP WlNDS 

DEG C M S 

TEMP  WINDS 

DEG C M S 
-1  

COMPONENT 

-1 

-16 4 -29  

- 1  I 2 -25 3 -18  
2 4 2  -25  9  -18 

-2  -1  -2 -25  6 -20  
-4 -3  -5 -23 2 -23 
-3 2 -8 - 2 1  3 -28  
-1  6 -5 

-31 -2 -20 1 -2 -1 
-34 0 -18 
-36 2 -17 

0 0 0  
0 -  2 -1 

-37 - I  -13  1 0 0  
-36 -5 -8 
-39 0 -9 

3 -4 3 

-39 2 -9 2 2 1  
3 0 1  

-42 0 -16 4 0 -5 
-41 2 -12 
-42 0 -13 4 0 -4 

4 2 -1  

-46 - 1  -11 3 0 -7 
-48 -1  -9 
-51 2 -5 
- 5 1  3 -6 
-49  2 -7 
-52 -2 -3 
-54 2 -2 

NS EW NS EW 
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- 
ALT 

K :4 

77 
76 
75 
74 
73 
7 2  
71 
70 
63 
68 
67 
66 
65 
64 
63 
62 
61 
6C 
5s 
5E 
5 1  
5f 
5: 
5r 
51 
5 ;  
5! 
5( 
4' 
41 
4' 
4( 
4' 
4' 

- 
499 
399 
999 
999 
Y99 
999 
999 
-5 1 
-45 
-42 
-40 
-37 
-4 I 

-33 
-38 

- 3 3  
- 3 2  
-29 
-24 
-2 3 
-19  
-14 
- 1 2  
- 1 2  
-9 
-9 

-10 
-8 

-10 
-9 

-9 

-8 
-7 

999 
9'19 
999 
999 
999 
999 
999 

26 
30 

2 1  
16 
9 
0 
-7 

- 1  1 
-I 1 
- 1 3  
- 1 5  
- 1 3  
-3 
10 

1 3  
16 

5 
-2 
- 2  
2 
6 
7 
4 
1 

-2 
-3  

999 
999 
999 
999 
999 
999 
999 

8 
7 
6 
2 

- 3  
- 1 1  
-2  I 
-29 
-34 
-36 
-36 
- 3 1  
-25 
- 2 2  
-25 
-30 
- 34 
-34 
-33 
- 3 2  
-32 
- 3 3  
- 3 3  
-3 1 
-27 
-24 

i - STANDARD 
JG 20 1977 
100 GMT 

COMPONENT 
IMP  WINDS 

- 1  
I b C   M S  

399 999  999 
NS EW 

U S S R  - P R O S P t C T I V t  
ALJG LO 1977 
U105 GMT 

COKPOlrtNT 
TEMP J I N D S  

- I  
l jEG C hI 5 

NS EU 
-83 999 999 
-84 
-86 
-87  -86 

-74  -84 
-80 

-67 
-60 
-54 
-49 
-46 
-44 
-42 
-4 1 
-39 
-38 
-36 
-34 
-32 
-29 
-26 
-2 I 
- I 6  
- 1 2  
-10 
-8 
-9 

- 1  1 
- 1  1 
- 1  1 
- 1 1  
-10 

999 
999 
999  
999 
999 

999 
999  

999 
18 
16 
1 2  
7 
3 
0 

-2 
74 
-4 
-4 
-3  
- 1  

2 
5 
6 

8 
b 
7 
6 
4 
2 

- 1  
- 7  

-13  

n 

999 
999 
999  
999 
999 
999 
999 

-2  I 
999 

-111 
-20 
-17 
-14 
- 1 1  
-8 
-5 
-4 
-3 
-3 
-5 

-16  
-9 

-2 5 
- 3 3  
-39 
-4 I 
-39 
-36 
-33 
-30 
-28 
-25 
-22 

lFFthCNCE5 
SSR-us 

LMP WlluD5 

C G C  M 5  
- 1  

COMPONENT 

NS EW 

- 1 6  
- 1 5  -8 -28 
- 1 2  -5 -24 

-9 -2 - 1 4  
" 3  3 -3 
-4 7 10 
-8 9 21 
-6 7 29 
-6 9 32 
-7 1 1  33 

-10 10 28 
-9 2 20  

-10 -8  13 
- 1 2  - 1 1  9 
-9 -7 5 
-4 3 1 
-3 IO -5 
- 1  IO -8 
0 5 -7 
1 0 -4 

-2 -3 0 
- 1  -2 3 
-2  -2 3 
-4 -5 2 
-2 -10 2 

-9 -4 ;22 

ALT 

KM 

42 
43 

41 
40 
39 
38 
37 
36 
35 
34 
3 3  
32 
3 1  
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

- 

2a 

EMP WINDS 

E G C  M S  
-1 

COMPONENT 

-11  - 4  -24 
NS EW 

-17 
-17 
-19  
-19 
-27 
-29 
-33 
- 3 6  
-37 
-37 
-40 
-42 
-44 
-43 
-4 7 
-46 
-48 
-50 
-5 I 
-53 
999 
999 
999 

-4 
- 3  
-2 
-1  
0 

-1  
- 1  
0 
I 

- I  
-2 
-3 
-2 
- I  
0 
0 
I 
1 
1 
1 

999 
999 
999 

-25 
- 2 3  
-20 
-19 
-19 
-19 
-18 
-17 
-16 
-15 
-14 
-14 
-13 
- 1 2  
- 1 1  
-10 
-10 
-9 
-7 
-5 
999 
999 
999 

COMPONENT 

OEG C 

- 1 2  -12 -22 
-17 
-2 1 
-22 
-19 
-25 

-32 
-33 
-37 
-38 
-40 
-40 
-42 

-42 
-44 

-45 
-43 

-48 
-49 
-50 
-50 
-5 1 
- 5  1 

-2n 

-7  -25 
-2 -2b 

-2 -18 
0 -22 

-3 - 2 1  
-1  -24 
0 -20 
I -17 
2 -18 

-2  -17 
-6 -15 
-3 -13 
-3 -12 
-2  -17 
-1  -13 
0 -10 

-2  - 1 1  
0 -10 

- 1  -9 
0 -b 
4 -4 
5 -2  
3 1  

?HP M I N D S  

E G C  H S  
-1  

COMPONENT 

- 1  -8 2 
N S   E Y  

0 
-4 
-3 
0 
2 
1 
1 
3 
0 

-1  
0 
2 

- 1  
2 

5 
3 
3 
2 
2 
3 

-3  0 
1 -3 

-1  1 
2 -2 

-3 -2  
0 -5 
1 -2 
1 0  

-1 -2  
1. -2 

-4 -1 
0 1  

-1 1 
-1   -5  
-1  -2 

0 0  
-3  -1  
-1  - 1  
-2  -2 
- I  -1  
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- 
ALT 

KM 

76 
75 
74 
73 
72 
7 1  
70 
69 
68 
67 
66 
65 
64 
63 
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
4 3  

- 

5 - STANDARD 
UG 22  1977 
308 GMT 

EMP WINOS 

E G C  M S  
-1  

COMPONENT 

~~ 

NS EW 
999 999 999 
999 999  999 
999 
999 
999 
999 
999 
-54 
-47 
-40 
-37 
-38 
- 3 4  
-36 
-35 
-30 
-2 7 
-24 
-18 
-15 
-13 
-1 1 

-8 
-8 
-6 
-4 
-5 
-5 
- b  
-3  
-2 
-2 

-1 1 
-8 

999 
999 
999 
999 
999 

12 
5 

-1 
-5 
-6 
-6 
-5 
-2 

7 
3 

6 
0 

-7 
-1 1 
-12 
-12 
-12 
-1 1 

-6 
0 
5 
7 
5 
3 
1 

0 
1 

999 
999 
999 
999 
999 

4 
-1 
-5 

-15 
-9 

-22 
-28 
-29 
-31 
-35 
-37 
-33 
- 2 4  
-18 

-15 
-15 

-15 
-15 
-15 
-16 
-18 
-2  1 

-28 
-24 

-29 
-29 
-28 

USSR - PROSPECTIVE 
AUG 22 1977 
2312 GMT 

TEMP  MINDS 

GEG C M S 
-1 

COMPONENT 

-120 999 '199 
-113 

NS EW 

-105 
-96 
-88 
-8 1 
-76 
-73 
-71 
-69 
-68 
-66 
-63 
-59 
-53 
-47 
-40 
-34 
-28 

-20 
-24 

-17 
-13 
-10 

-8 
-9 

-11 
-13 
-12 

-7 

-10 
-8 

-11 
-14 

999 
999 
999 
999 
999 

-3 
-2 
-3  
-3  
-4 
-5 
-6 
-7 
-7 
-7 
-7 
-7 
-6 
-6 
-4 
-1 
-2 
-3 

-13 
-7 

-17 
-15 
-4 

7 
7 
4 
6 
4 

." 
999 
999 
999 
999 
999 

1 
-3 

-10 
-7 

-12 
-15 
-17 
-19 
-20 
-19 
-17 
-14 
-10 

-5 
-2 
-2 

-10 
-7 

-15 
-19 
-23 
-27 
-31 
-34 
-33 
-35 
-38 
-35 

SSR-US 
IFFERENCES 

LMP WINOS 

E G C  M S  
-1  

COMPONENT 

NS EW 

-19 -14 
-24 -8 
-29 -2 
-31 1 
-28 1 
-29 0 
-23 -2 
-18 -5 
-17 -10 
-13 -14 
-10 -13 
-10 -6 
-9 1 
-7 7 
-6 11 
-5 10 
-2 9 
-2 4 
-5 -7 
-6 -17 
-8 -20 
-6 -11 
-4 2 
-6 4 
-8 3 
-3  5 
-3  4 

-7 
-6 
-5 
-3 

0 

9 
5 

9 
12 
18 
23 
23 
19 
16 
13 
8 

0 
5 

-4 
-7 

-10 
-9 

-10 
-5 
-6 
-9 
-7 

AL T 

KM 

42 
41 
40 
39 
38 
37 
36 
35 
3 4  
33  
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

- 

EMP WINOS 

E G C  M S  
-1  

COMPONENT 

-1 
-3  
-4 
-5 
-4 
-4 
-3 
-3 
-3  
-1 

0 
1 
1 
1 
1 
0 

-1 
-1  

999 
-1 

999 
999 
999 

-13 
-20 

NS EW 
-27 

-2 1 
-24 
-25 
-25 
-27 
-29 
-35 
-39 
-4 1 
-39 
-40 
-43  
-45 
-45 
-47 
-51 
-52 
999 
999 
999 
999 

-24 
-20 
-18 
-17 
-18 
-20 
-20 
-18 
-17 
-16 
-15 
-13 
-11 
-10 
-10 
-9 
-9 
-7 

999 
999 
999 
999 

TEMP d I N D 5  

DEG  C M S 
-1 

COMPONtNT 

-17 1 -31 
NS EW 

-20 
-23 

-25 
-26 

-25 
-27 
-29 
-32 
-36 
-37 
-36 
-42 
-44 
-41 
-40 
-45 
-49 
-47 
-49 
-50 
-53 
-55 

_ .  
-2 
-5 
-7 
-5 
-5  
-6 
-6 
-6 
-4 

1 

0 
1 

-4 
16 

-3  
-3  

0 
-4 
-1 

1 
3 
0 

-26 
-20 
-18 
-17 
-17 
-2 3 
-2 1 
-18 
-15 
-20 
-20 
-13 

-13 
9 

-1  1 
-8 
-9 
-6 
-5 
-4 
-7 
0 

-4 
0 

-2 
-2 

0 
0 
0 
0 
3 
3 
4 
3 

-2 
-1 
4 

2 
5 

2 
5 

-4 
-2 
0 
0 
0 
1 

-3 
-1 

0 
2 

-4 
-5 

20 
0 

-3 
-1 

0 
1 

1 

EMP k I N O S  

E G C  M S  
- I  

COMPONENT 

NS EW 
2 ,  

-1  
1 

-2 
-1  
-1 
-3  
-3 
-3  
-3 

1 

-1  
0 

15 
-5 
-3  
-2  

-3 
1 



T E M P C R R T U R E  M E R I D I O N R L  ZONRL 

9 0 ,  

4 

ru W 
v 0 

80 851 
\ 
\ 
\ 

5 5" 

50- 

4 5" 

40- 

35" 

30" 

2 5- 

-LOO -50 0 
( O C J  

- 50 0 50 -50 0 50 
rips HPS 

US - STAHORRO - 2308 M T  8/22/77 
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_. 

AL  T 

KM 

77 
16 
15 
74 
73 
12 
71 
70 
69 
68 
67 
6b 
65 
64 
63 
62 
6 1  
60 
59 
58 
57 
56 
55 
54 
53 
52 
5 1  
50 
49 
48 
47 
46 
45 
44 

- 

, - STANDARD 
IG 23  1977 

U55R - P R O S P E C T I V E  

00 GMT 
AUG 23 1977 

:MP WINDS 
COMPONENT 

?99 999 
?99  999 
?99 999 
399 999 
399 999 
999 999 
399 999 
399 999 
-53 - I  
-46 2 
-41 - 1  
-41 -8 
-40 - 1 5  
-38 -18 
-36 -15 
-36 -7 
-34 1 
-34 3 
-29 1 
-24 0 
-21 - 1  
-16 -3 
-12 -6 
-8 -9 
-7 - I 2  
-8 -12 

-10 -10 
-8 - 1 2  

-10 -8 
-8 -6 
-8 -4 
-9 - 1  

-12 1 

999 
999 
999 
999 
999 
999 
999 
999 
17 
17 
1 2  
0 

-16  
-27 
-29 
-29 
-32 
-34 
-29 
- 2 3  
-18 
-16 
-15 
-17 
-20 

-20 
-20 

- 2 1  

- 2 2  
-22 
-2 1 
-2 1 

-21, 

T E M P   H I N D S  
- I  

COMPONtNT 

-74 
-9 I 
-88 
-86 
-85 
-84 

-77 
- 8 1  

-73 
-69 
-65 
-61 
-51 
-53 
-50 
-4 6 
-42 
-38 
-34 
-30 
-26 
-20 
-14 
-9 
-7 
-7 
-9 

- 1 2  
- 1 2  
- 1 1  
-14 
-17 

- 8 3  

999 
999 
999 
999 
999 
999 
-26 
-25 
-26 
-2 6 
-2 6 
-25 
-25 
-24 
-22 
-2 I 
-20 
-19 
-19 
-20 
-2 1 
-22 
-17 
- 1 3  
-6 
0 
5 
4 

- I  
-5 
-5 
-6 
-5 

999 
999 
999 
999 
999 
999 
39 
28 
19 
11  
4 

-2 

-13 
-8 

-18 
-22 
-25 
-27 
-28 
-26 
-23 
-2 1 
-2 1 
-2 I 
- 2 2  
-24 
-25 
-26 
-26 
-26 
-22 
- 1 3  

-9 

I D l  
,5R-U5 
FFERENCLS 

:MP WIND5 

.G C M 5 
- 1  

COMPONENT 

N 5  € W  

-24  -25  2 
-27  -28 -6 
-28  -25 -8 
-24  -17 -2 
-21 -10 8 
-19 -6 14 
-17 -7 1 1  
-14.  -14 7 
-12  -21  7 
-8 -22 7 

-10 -20 -3 
-9 -20 1 

-10 -19 -5 
-9 -20 -5 

-8 - 1 1  -6 
-6 -4 -4 
-2 6 -2 

I 12 -4 
1 17 -5 
1 I4 -5 

-4 1 -4 
-3 - 1  0 
-5 -5 8 
-5 -6 I2 

-2 7 -5 

ALT 

KM 

43 
42 
41 
40 
39  
38 
3 1  
36 
35 
34 
3 3  
3 2  
3 1  
30 
29 
28 
27 
26 
25 
24 
23 
22 
2 1  
20 

- 
-12 
-17 
-2 1 
- 2 5  
-28 
-32 
-32 
-32 
- 3 3  
-36 
-38 
-42 
-42 
-43 
-46 
-46 
-47 
-5 I 
-52 
999 
999 
999 
999 

1 
- 3  
-7 
-8 
-6 
-2 
0 
0 

- 1  
- 1  
0 
0 

- 1  
-2 
- 1  
- 1  
0 
0 

999 
- 1  

999 
999 
999 

EMP WINDS 

E G C  M S  

- 1 1  2 - 2 3  
-26 

COMPONENT 

N S  EW I 
-27 
-25 
- 2 2  
-20 
-19 
-20 
- 2  I 
-20 
-17 
-15 
-14 
- 1 3  
-12  
- 1  I 
- 1  1 
-10  
-10 
-9 

999 
999 
999 
999 

-15  
-23 

. .  

-25 
-30 
-29 
-3 1 
- 3 1  
- 3 2  
-34 
-35 
-38 
-40 
-38 
-4 1 
-43 
-45 
-45 
-5 1 
-50 
-52 
-53 
-57 
-56 

- 1  
3 

- 1 2  
2 

- 1 3  
-7 
2 

-4 
3 

-4 
-2 
-2 
-2 
-5 

- 1 1  
0 

-5 
1 

-5 
- 1  
-4 
0 

- 7  
2 

-28 ' ~~ 

- 3 3  
-30 
-25 
-24 
-27 
-27 
-23 
-2 1 
-13  
-13 
-15 
-13  

- 1  1 
-8 

-15 
-9 

-14 
-9 
-8 
-8 
-4 
-2 

LMP k I l i D S  

I G C  # S  
- I  

COMPONENT 

-6 -3 7. 
-3 2 -2 
-6 5 -6 
-4 -5 -5 
-5 -5 -3  
-1 - I  -4 

1 4 -8 

0 -4 -2 
1 3 -7 

-1  -3  - I  
1 -1  4 
0 -2 2 

4 -4 0 
2 - 2  -1  

2 -9 4 
3 1 0  

2 1 1  
1 -4 -4 

0 -5 -4 
2 0 0  

NS EW 



T E M P E R R T U R E  MLRIDIONFIL Z O N R L  

9 0- 
I 

I 
1 

- 100 - 5 0  0 
( ' C J  

J 



. 

-I 

W 
0 

- 
ALT 

KM 

7 8  
7 7  
7 6  

7 4  
7 5  

7 3  
7 2  
7 1  
7 0  
6 9  
6 8  
6 7  
6 6  
6 5  
6 4  
6 3  
6 2  
6 1  
6 0  
5 9  
5 8  
5 7  
5 6  
5 5  
5 4  
53  
52 
5 1  
5 0  
4 9  
4A  
4 7  
4 6  
4 5  

- 

UG 2 3   1 9 7 7  
S - STANDARD 

3 3 9  GMT 

COMPONENT 
EMP WINDS 

- I  
E G C  M S  

-499 9v9 999 
NS EW 

999 
v v 9  
999 
9v9 
999 
999 
999 
-59 
- 5 4  
-50  
- 4 9  
-47  
-45 
- 4 3  
- 4  1 
-39  
-38  
-34  
-32  
-3  1 
-2 7 
-2 1 
-19 
-15 
-12  
-10 

-9 
-9 
-8  

-8  
-8 
-9 

-n 

999 
999  
999 
999 
999 
999 

13 
I 1  

2 
-9 

- l R  
- 2 4  
-26  
-25 
- 2 4  
-22 
-16  

-8 

- 1 4  
-8  

-18 
-20  
-19 
-18  
-17 
-16  
-15 
-13  

- 8  
-4  
-2 

-6 
- 3  

999 
999  
9 v 9  
999 
V99 
999 

15 
19 
1 8  
14  

8 

-17  
-2 

- 3  1 
- 3 9  
- 3 9  
-36  
-36  
-38  
-37  
- 3  I 
-24  
-20  
- 2 0  
-2 3 
-26  
-25  
-23  
- 2 3  
- 2 4  
-25  
- 2 4  
- 2 3  

USSR - PROSPECTIVE'  
AUG 2 3   1 9 7 7  
0 3 4 0  GMT 

COMPONENT 
TEaYP AINDS 

-1  
DEG C H 5 

- 1 0 6  999 V 9 9  
N S  EW 

-102  999 
-96  999 
-91 v99 
-85  999 
-81  999 
-78  999 
-75 999 
-72  - 3 3  
-70  -30  
-67  -27 
-64  - 2 4  
-60  -22  
-57 -19 
-54  -17  
- 5 1  -15 
- 4 9  - 1 3  
-47 -12  
-45  -I2 
- 4 4  -13 
-41  -16 
-37 ,  -18  
- 3 1  -21  
-24  -20 
-16  -16 
-10 - 1 4  

-9 -12  
-9 -12 
-7 - 1 3  

-12 -10 
-9 - 1 3  

- 1 1  -6  
-10 -6 
- I 1  -11  

999 
999 
999 
999 
999 
999 
999 
- 1  I 
-12  
-13  
-15 
- l b  
-20  
- 2 3  
-25  
-26  
-26  
-25  
-22  
-19 
-16  
-14  
-15  
-20 
-24  
-27  
-28 
-26  
- 2 3  
-2  I 
-22  
- 2 3  
2 2  3 

I F F t H E N C E S  
55H-115 

tMP  WINOS 

E G C   M S  
- 1  

COMPONENT 

NS. EW 

-13  
-16  
-17  
-15 
-13  
-12  
- 1  1 
-10 
-10 

-9 
- 1 1  
-12  
-10 
-10 
-10 

-5 
- 1  

2 
I 
0 
2 

- I  
-4  
-3 
-2  
-2 

-44  -30 
-32  -30 
-10  -27  

-6   -23  
2 -16  
7 - 3  
8 8  
9 1 4  
9 13 
4 LO 

- 4  11 
-5   16  
-2 1 8  
0 15 

- 1  10 
- I  5 

2 0  
3 -1  
4 -I 
3 -3 

-5  0 
0 - 3  

-6  3 
- 4  3 
-3  I 
-5 0 

ALT  TEMP  WINOS 
- 1  I COMPONENT 

43 

999 2 0  
9 9 9  2 1  
999 2 2  
999 2 3  
999 2 4  
-50  2 5  
-46  2 6  
-46 27 
-44 2 0  
-40 2 9  
-40 30 
-41 3 1  
-38 32 
-,36 3 3  
-33 3 4  
-31 35 
- 3 1  36  
-30  37 
-28   38  
-25 39 
- 2 1   4 0  
-20  41 
-16  42  
-13  -6 

-5  
-6 
-8  
-0 
-4 

1 
5 
5 
2 
0 
0 
I 

0 
1 

0 
0 
0 

999 
0 

9 9 9  
9 9 9  
999 
9 9 9  

-2 1 
-22  
-24  
-25  
-24  
-2 1 
-19 
-18 
-20  
-20  
-19 
-16 
- 1 4  
-14  
-14 
-13  
-12 
-12 
-10 
9 9 9  
9 9 9  
9 9 9  
999 
999 

TEMP XINOS 
COMPONENT 

DEG C M S 

-12   -12   -25  
NS EM 

-15 
-15 
-20  
- 2 3  
-27 
- 2 1  
-30 
-30 
- 3 1  
- 3 3  
- 3 3  
-34  
-39 
-40 
-4 1 
-43  
-44 
-45 
-50  
-52  
-50  
-54  
- 5 4  
-55 

-8 -25 
-8   -24  
-8 -27 
-0 -29  
-7  -25 
- 3  -25 

3 -18 
1 -20 

-1  -19 
5 -23  

-5 -18 
-2   -20 

3 -16 
1 -18 

-2 -14 
7 -15 

-4  -14 
- I  -8 
-4   -12 
-2 -10 

0 -8 
0 -4 

-5 -1 
4 -2 

EMP WINDS 

E G C  M 5  
-1 

COMPONENT 

0 -5  -3 
N 5   E Y  

-2 
0 

-2 
0 

-2 
1 
0 

0 
1 

0 
3 
4 
2 
0 

-1 
I 
2 
1 
0 

-2 
-3  
-2 

0 
1 

0 
1 

-2 
0 

-3  
-5 
-2 

2 
0 
7 

-2 
-4 
-1 
-4 

-4 
-2 
-3 
-4 
-1  
-4 
-1 

0 
-3 

1 

-4 
1 

-2 
-4 
- I  
-1  
-2 

4 
-2 



T E M P E R R T U R E   M E R I D I U N F l L   Z O N R L  

I 

-LOO -50  0 -50  0 5 0   - 5 0  0 50 
[ '11 PIPS NPS 

US - STANDARD - 033Y CMT 8 /23 /77  
USSR - P R O S P E C T I V E  - - - - -  0340 GHT e123177 



- 
ALT 

KM 

7 8  
7 7  
76 
75  
7 4  
73 
72 
7 1  
7 0  
b 9  
6 8  
67 
6 6  
6 5  
6 4  
6 3  
b2 
6 1  
6 0  
5 9  
58  

56 
57 

5 4  
55 

s3 
52 

5 0  
51 

4 9  
4 8  
47 
4 6  
4 5  

- 

5 - STAlrGARD 
JG 24  1977  
I28 GMT 

COMPONENT 
:MP WINO5 

- I  
E G C  M 5  

q Y 9  999  999 
NS Ek 

v99 
999  
99'1 
999  
9VY 
999  
999  
999  
999 
999  
3 4 9  
999  
949 
-50 
-45 
-40 
- 3 3  
- 2 7  
-25  
- 2  5 
-22 
- 1 6  
-10 

- 7  
-9 
-9 
-9 
-8 
-6  
- b  
-7 
- 7  
-6 

999  999  
999 999 
999  v99 
999  9 Y 9  
993  999  
999  999  
999  999  
999  999 
999  999  
999  999  

-15 -30 
-9 -21 

-19 -32 
- 2 1  - 2 5  
- 1 7  -16 
-10 -15 

-7  -22 
-6  - 2 9  

-10 -27 
-14  - 1 9  
-15 - I 1  
-12 -10 

-8  -15 
- 8  -21 
- 9  - 2 4  
-8  -23 
- 5  -23  

0 -21 
2 - 1 9  
I -16 

-2  - 1 5  
-2 - 1 5  
0 -17 

USSR - PROSPkCTIVt 
AUG 24  1977 
0107 GMT 

COHPOFltNT 
TEMP HIND5 

- 1  
GEG C M 5 

NS tW 
-89  999 999 
-84  
-1.1 
- 7 7  
-75  
-74  
-72  
- 7 0  
-68  
- 6 5  
-62 
-59  
- 5 5  
- 5 2  
- 4 9  
-46  
-42  
-40  
-37  
-35  
- 3 3  
-29 
-24 
- 1 7  
-12 
- 1 2  
-18  
-20 
- 1 5  

- 7  
-7 
- 7  
- B  

-1 1 

9 9 9  
999  
99Y 
999  
939  
999  
999  
- I  I 
-12  
-12  
- 12 
- I  I 
- 1 1  
-10  

-9 
-8 
-8 
- 7  
-7 
- 7  
-6  
-5 

- 1  I 
-5 

-14 
- 1 6  
-15  
-10 

- 3  

0 
1 

-3 
-3 

9 9 9  
9v9 
999  
999  
99')  
999  
999 
-23  
-22  
-22 
-2 1 
-20  
-19 
- 1 M  
-17  
-15  
-13 
-10 

-6 
- 3  
- 3  
-5  

-10 
-12 
-14  
-15  
- 1 7  
- 2  I 
-27 

-25 
- 2 3  
- 2 7  

- 2 8  

IFFEKENCtS  
SSH-US 

CMF WIh05 

L G C  M 5  
- I  

COMPONtNT 

NS t N  

1 

-2 
-7  

-10 
-10 
-u 
- 7  
-8  
- 7  
-5 
- 3  

- I  I 
- Y  

- 7  
- 1  
-1 
0 

- 1  

- 1. 

- 3  
4 

1 1  
8 

0 
2 

-1 
- 1  

3 
7 
Y 
7 
3 

- 3  
-5 
-8 
-10 
-10 
-5 

0 
2 

-1 

10 
0 

13 
7 

-1 
0 
9 

I 9  
21 
16 

5 
5 
9 

10 
8 
6 
0 

-8 
-12 
-10 

-8 

n 

-5 - 3  -10 

ALT 

Kt4  
- 

4 4  
43  
42 
41 
4 0  
39 
38 
37  
3 6  
35 
34 
33 
32 
31 
30 

28 
27 
26 
2 5  
2 4  
23 
22 
21 
20 

,2 9 

- 1  I 
-16  
-2 I 
-27 
-30 
-29 
- 3 1  
-30 
-34  
-35  
- 3 6  
- 3 9  
-42 
-42 
-4 1 
-44 
-46 
-47 
-51 
- 5 2  
999 
999 

999 
999 

2 
-1 
-5 
-6  
- 3  
0 
2 
3 
1 

-2 
-4 
-5 
-3  
-2 
-1 
0 
2 
2 
I 

9 9 9  
0 

9 9 9  
999 
999 

EMP WINOS 

Eb c M s 
-1 

COMPONENT 

-8 2 - 2 1  
-25 

NS EW 

-27 
- 2 6  
-22 
-19  
-18 
- 1 9  
-20 
- 2  1 
-19 
-17 
-16 
-15 
- 1 4  
-13 
-12  
-12 
- 1 3  
-12 

Y 9 9  
-9 

999 

9 9 9  
9 9 9  

TEMP YINOS 

UEG C M S 
- 1  

COMPONENT 

NS EN 
-16 - 2  -31  
- 2 4  - 3  -29  
-27 -4 
-27 -5 
-27  -5  
-27 - 3  
-26 - 3  
-27 -2  
- 2 8  2 
-32 0 
- 3 3  -6 
-34  -10 

-39 -2  
-41  -2  
- 4 1  5 
-42 3 
-45  1 
- 4 3  0 
-47 -5 
-49 - 3  
-50   -3  
- 5 1  -5 

- 5 5  1 
-53  2 

-37 -b 

-25  
-19 
-15  
- 1 4  
-14  
-19 
-28  
-25  
-2  1 
-16 
-17  
-15  
-12  

-12  
- 1 4  
-13  

-9 
-7 

-2 
-5 

0 
-4 

-1b 

-13 
-1 1 
-6 
0 
3 
3 
4 
2 
2 
2 
2 
2 
3 

0 
1 

2 
1 
4 
4 
3 

LMP MINDS 

E G C  M S  
-1  

COMPONENT 

-8 -4 -10 
- 5  -4 

NS EW 

-3 2 
o r  
1 7  
0 4  

-3  4 
-4 0 
- 1  -8  
-1 -4 
-4 -2 
-6 1 
-1  -1  
I O  
0 2  
b -3 

-1  -2  
3 0  

- 2  0 
-6 3 
-3 2 



T E M P E R f i T U R E  MEFZIDIONf iL  Z O N R L  

. 
7 51 

7 O+ 

5 51 

= 53- 
- 
Y 

c 
-53 3 56 -50 0 50 

MPS rlPS 
US - STRNCRRO - 0128 CHT 8/24/77 
USSR - PROSPECTIVE ---" 0107 CnT 8/24/77 



- 

ALT 

KM 
- 
7H 
77 
76 
75 
74 
73 
72 
7 1  
70 
69 
68 
6 7  
6 6  
65 
64 
63 
62 
6 1  
6 0  
59 
58 
57 
56 
5 5  
54 
53 
5 2  
5 1  

49 
50 

48 
47 
46 
45 

5 - STANDARD 
JG 24 1977 
300 GMT 

COMPONENT 
EMP  lv INDS 

-1 
E G C   M S  

999  999 999 
N S  EW 

999 
999  
999 
999 
999 
999 
999 
-58 
-54 
-4 7 
-46 
-44 
-42 
-4 1 
-4 1 
-38 
-34 
- 3 3  
-30 
-28 
-24 
-18 
- 1 3  
- I  1 
-10 
-10 
-10 

-9 
-9 
-7 
-7 
-6 
-5 

999 
999 
999 
999 
999 
999 

8 
- I  

-10 
-19 
-24 
- 2 5  
-24 
-24 
-22 
- 1 6  
-10 
-9 

-17  
-14 

-17 

- 1 4  
-14 

- I 6  
-17  
- 1 5  
- 1 2  

-5 
-4 
-4 
-3 
0 

-8 

999 
999 
999 
999 
999 
9 99 

1 
-3 

- 1 5  
-9 

-19 
-24 
-28 

-32 
- 3 1  

-34 
-37 
-37 
-32 
- 2 5  
-2 1 
-2 1 
-22 
-24 
-24 
-24 
-24 
-2 I 
-17 
- 1 5  
-14 
- 1 3  
- I5 

USSR - P R O S P € C T I V k  
AUG 24 1977  
0305 GMT 

COMPONENT 
TEMP N I N L 5  

- 1  
UEG C f! S 

N S  EW 
-82 999 999 
-80 
-79 
-78 
-77 
-75 
-75 
-72 
-69  
-66 
-63 
-6 1 
-60 
-60 
-60 
-59 
-58 
-55 
-50 
-43 
-34 
-26 
-2 L 
- 2 2  
- 2 2  
- 2 2  
-18 
- 1 1  

-9 
- 1 1  
-13 
- 1  1 
-10 
- 1 2  

999 
999 
999 
999 
999 
999 
999 
- 2 2  
- 2 2  
- 2 2  
- 2 2  
- 2 2  
- 2 3  
-24 
-2 3 
- 2 3  
- 2 2  
-20 
- 1 b  
-17 
- 1 8  
- 2 2  
-28 
- 2 5  
- 2 2  
- I 6  
-8 
-5 
-6 
-6 
-5 
- 3  
- 1  

999 
999 
999 
999 
999 
999 
999 
2 2  
13 

6 
- I  
-8 

-13 
-17 
-2 I 
-25 
-28 
-30 
-32 
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APPENDIX C 

L I S T I N G S  AND  PLOTS OF US( STANDARD)  AND  US(SPHERE)  DATA 

A comparison o f  data  obtained  from  the US Super-Loki Datasonde and Super-Loki 

Sphere  rocketsonde  systems  using  standard  data  reduction  techniques  are  presented 

wi th   corresponding  d i f ferences  l is ted.  
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-24 
-25 

. -32 
-29 

-36 
-40 
-4 1 
-40 
-4 1 
-45 
-45 
-47 
-49 

-2 
1 
5 
9 
9 
4 

-5 
-LO 
-12 
-10 

-1 
-4 
0 
2 
2 
0 

-2 
-4 
-3 
-2 
0 
1 
1 

- 1  
-4 
-4 
-3 
- 1  
- 1  
- I  
0 
1 
0 

-40 
-38 
-36 
-36 
-36 
-36 
-36 
-34 
-33 
- 3 1  
-29 
-26 
-2 1 
-20 
-24 
-29 
-3 1 
-28 
-23 
-19 
-17 
-18 
-22 
-24 
-23 
-19 
-16 
-16 
-15 - 14 
-13 
-13  
-12 

EHP  WINDS 
-1  

IEG E H S 

COMPONENT 

NS EW 
-6 2 -1  
-4 I 0 

-2 -3 0 
-4 -6 -1  
-8 -6 -1  
-5 -4 -1  
-9 -1  0 

- I 1  3 3 
-6 5 3 
-3 5 3 
2 4 0  
2 3 -2 
2  2 -2 

- I  -2 -4 
2 -3 -1 

-.l 0 0 
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! 
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"I 

P 
P 

- 
ALT 

K H  

9 4  
9 3  
9 2  
91 
90 

8 8  
87  
8 6  
8 5  
8 4  
8 3  
82  
I 1  
8 0  
7 9  
7 8  
7 7  
76  
7 5  
7 4  
7 3  
7 2  
7 1  
70 
69 
6 8  
6 7  
6 6  
6 5  
6 4  
6 3  
6 2  
6 1  

- 

n9 

5 - SPHERE 
UG I6 1977  
0 3 2  GMT 

COMPONENT 
EHP  WINDS 

- 1  
E G C  M S  

-86  9 -22  
NS E n  

- 8 3  
-8  I 
-8 1 
-85  
-8R 
-9 I 
- 9 4  
-96 
-96  
- 9 3  
-90  
- 8 6  
-8 1 
-78  
-75 
-72  
-7  1 
-71  
-72  
-12 
-70  
-67 
- 6 4  
-65  
- 5 9  
-55  
- 4 8  
- 4  1 
- 3 9  
-42  
-4 6 
-48  
- 4 4  

8 
7 
7 
8 
9 

I 1  
15 
1 8  
2 0  
2 1  
2 0  
18 
14  
IO 

5 

- 4  
0 

-8 
-10 
-10  

-8  
-2 

17 
7 

2 3  
22 
12 
-3  

-17  
-27  
-29  
- 2 3  
- 1  1 

-18  
- 1 3  

-6  
2 
9 

15 

2 2  
1 9  

2 3  
2 2  
2 0  
16 
12 

8 
4 
0 

-4 
-7 

-10 
- 1 3  
-15  
-18 
-2 I 
-2 7 
- 3 3  
-38  
-40  
- 3 9  
-35  
-30 
-26 
-24 
-2:  

US - STANDARD 
AUG I6 1977  
2 0 0 0  GMT 

COMPONENT 
TEMP  i r INDS 

- 1  
DEG C M 5 

N S  EW 
9 9 9   9 9 9  999 
999 999 
999 999 
999 9 9 9  
999 999 
9 9 9  999 
999 9 9 9  
999 999 
999 999 
999 999 
999 9 9 9  
9 9 9  999 
9 9 9  9 9 9  
9 9 9  999 
999 999 
9 9 9  9 9 9  
999 9 9 9  
9 9 9  999 
999 999 
999 999 
9 9 9  9 9 9  
999  999 
9 9 9  -17  
999 -8 
-58  -2 
-55  -2 
- 4 9  - 7  
-45 - 1  1 
-42  - 1 3  
- 3 7  -17  
-36 - 2 3  
- 3 3  - 2 4  
-32  -14  
-3  I 1 

9 9 9  
9 9 9  
9 9 9  
9 9 9  
999 
999 
999 
9 9 9  
9 9 9  
999  
999 
999 
9 9 9  
9 9 9  
999 
9 9 9  
999 
999 
999 
9 9 9  
9 9 9  
-15  
-27  
- 3 9  
-47  
-47  
-42  
-36  
-31  
- 2 6  
-22  
- 2 0  
-2 1 

D l  
51 
" 

T I  

Dl 
" 

[ F F E R E N C t S  
IO-SPHERE 

LMP lvIlvDS 

I G C  M S  
- 1  

COMPONENT 

NS EW 

-15  3 
- 1 5  -b 

4 -25 -14  
7 -19 -12  

6 - 2 9  -9 
3 -23   -2  

- I  -10 3 
2 0 4  

13  5 4 
6 4 4  

16 9 4 
1 3   I 2  4 

ALT 1 
K M  ' 
60 
5 9  
58 
57  
5 6  
5 5  
5 4  
5 3  
52 
5 1  

4 9  
5 0  

48  
4 7  
4 6  
4 5  
4 4  
4 3  
42  
4 1  
4 0  
39  
38  
37 
36 
35 
3 4  
3 3  
32 
31 

29 
3 0  

2 8  
27 

- 

COMPONENT 
.MP  WINDS 1 TEMP  WINDS 

C ~ M P O N ~ N T  

.33 

.32 

.22 
- 1 5  
- 9  
-3 

3 
1 

- 1  
- 3  
-4 
-6 
- 3  
-6 
- 8  
-5  

0 
-3  

-15 
-8  

-2 6 
-36  
- 3 9  
-30 
-26  
-2 3 
- 3 3  
- 3 4  
-40  
- 5 3  
999 
Y99 
9 9 9  

:G C N: 5 - L W  

.3n 3 - 3 1  
13 -38  
14   -42  
1 1  - 4 3  

8 -40  
7 -37  
5 -35  
3 - 3 3  

-2   -31  
0 -32  

- 1  -31  

3 - 3 1  
1 - 3 1  

3 - 3 1  
4 - 3 1  
5 -32  
5 -32  
5 -30  
4 - 2 6  
4 - 2 1  
3 -18 
4 -18 
4 - 2 0  

-2 -19 
2 -21  

-4 - 1 5  
- 4   - 1 4  
-2   -13  

3 - 1 4  
8 -16 
7 -17  

999  9 9 9  
999 Y 9 9  
9 9 9  999 

I E G  C M 5 
- 1  

-28 15 -26  
-23  2 0   - 3 3  

N 5  EW 

-2 I 
-I6 - 14 
- 1 1  

-9 
-6 
-5  
-3  
-5  
-4  
-3 
-2 
-4  
-7  
- 8  
-9 

-14  
-17  
-17  
-18 
-2 1 
-24  
-27 
-30  
-32 
-34  
-36  
-38  
-40  
-42  
-44  
-45 

18 
13 

9 
6 
4 
I 

-3  
-5 
- 4  
- 1  

1 
4 
6 
6 
5 
3 
3 
4 
5 
6 
5 
2 

- 1  
-3 
-2 

I 
3 
4 
3 
2 
1 
1 

-4  1 
- 4 4  
-4 5 
- 4 3  
-42  
-40  

-35  
-32  
-30 
-28  

- 2 9  
-32 
-34  
- 3 3  

-22  
-18 
-17  
-20  
-2 1 
-20  
- 1 6  
- 1 4  
-14  
-16 
-17  
-17  
-16  
-16 
-15 

-38 

-zn 

- 2 n  

r :MI' WlkDS 

I G  C !4 S 
-1  

COMPONENT 

10 12 5 
7 

NS E n  
.~ 
IO 
11 
6 

-2  
1 

-6 
-9  
-6 
-2 
-2 

0 
3 

2 
1 

-3 
1 

-9 
- 1  1 

-9  
-2  

8 
15 
1 5  

-4 
3 

-9 
-1  
-2 

2 
1 3  

4 
2 

-1  
1 

- 1  
-2  
-3  
-3  
-3  
- 2  
-2  

1 
2 
1 
0 

-2 
- 1  

0 
2 
2 
1 
0 
1 
1 
2 
3 
0 

-4  
-4  

5 
1 

- I  
-5  
-6 
-7  
-7 
-6 
-4  
-1  

3 
1 

2 
3 

0 
-2 
- 3  
-2 
-1  

0 
1 
0 
0 

- 1  
- 1  
0 

-1  
-2  
- 1  

0 



T E M P E R R T U R E  MERIOIONRL ZONRL 

70 

60 

sst 
I 

- 100 -so 0 
[ “ I  



- 
A L T  

kt4 

93 
92 
91 
91) 

- 

8 9  
n e  
8 1  
86 
H 5  

6 3  
82 
d l  

7 0  

77 
76 

74 
75 

73 
72 
71 
70 
6 9  
68 
6 7  
66 
65 
64 
6 3  
62 
6 1  
6 0  

n4 

no 

713 

UG I 9  1977 
5 - SPHERE 

12s GMT 

- H 2  
-8 I 
-8 1 
-79 
-17 
-76 
-76 
-76 
-76 
-78 
-77 
- 7 6  
-77 
-78  
-no 
-no 
-82 
-83 
-d5 
-86 

-82 

-7 1 
-66 
-57 
-5 1 
-49 
-44 
-40 
-35 
- 3 0  
-26 

-n5 

-82 

- 1  
-9 
-15 
-17 
-17 
- 1 5  
- 1 2  
-7 
-2 
4 

10 
15 
io 
24 
26 
26 
24 
2 1  
1 5  
8 

- 1 1  
- I  

-20 
-24 
- 2 2  
- 1 2  

0 
9 
9 
2 

-18  
-9 

-22 
-23 

47 
3 3  

57 
64 
66 
6 3  
58 

42 
51 

24 
3 3  

15 
6 

- 1  I 
- 3  

-19 
-25 
-3 I 
-35 
-37 
-37 
-34 
-26 
-14 
-4 
-2 

- 1 0  
-24 
-38 
-44 
-42 
-36 
- 3 1  

US - S l A N C A R L ,  
A U G  1') 1977 
0 1 1 6  GMT 

COMPOhENT 
TEMP iilluD5 

- 1  
D t G  C i? S 

N 5  t W  
999  999  999 
9 9 9  
999 
99Y 
999 
999 
999 
979 

999 
999 

Y99 
999 
999 
999 

999 
999 

'999 
999 
999 
99'1 
999 
999 
999 
-64 
-6 I 
-57 
- 5 3  
-49 
-45 
-4 I 
-37 
-34 
-30 
- 2 5  

999 
999 
999 
999 
999 
999 
999 

999 
999 

999 
999 
999 
999  
995, 
999 
999 
999 
999 
999 
999 
-Y 

-7 
-6 
-5 
-3 
- I  
- I  
-4 
- 9 

-14 
- 1  I 
- I  7 

-n 

999 
999 
9Y9  
999 
999  
999 
999  
999 
999 
999 
999 
999  
999 
999  
999 
999 
Y 99 
999  
999 

-20 
999 

-2 I 
-2 1 
- 2 2  
-24 

-34 
-29 

-3Y 
-42 
-4 1 

- 3 3  
-29 

-3n 

I F I . E k E N C t 5  
TD-SPHERE 

tMP WIh05 

E G C  H 5  
- 1  

COMPIIHENT 

N 5  EW 

1 2  13 
2 17 

18 17 5 
10 I 6  -8 

Y 7 -2L' 
4  -3  -27 
2 -10 -24 
4 -10 -15 
3 -6 -4 
3 0 3  

0 5 3  
1 4 4  

1 6 2  

A L T  

KM 

58 
59  

57 
56  
55 
54 
53 
52 

50 
5 1  

49 
48 
41 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36  
35 
34 
3 3  
3 2  
3 1  
3 0 
2') 
2H 
21 
26 

- 

COMPONENT 
EMP WINDS 

IEG C M S 
- 1  

-20  -21  -28 
NS EW 

-14 
-15 
-17 
-18  
-16  
- 1 1  
-4 
- 1  
1 

-5 
-2 
-5 

- 1 1  
-8 

- 1 1  
-8 

-17 
-22 
-2 1 
-1  7 
-19 
-28 
-33 
-35 
999 

999 
999 

999 
999 
999 
999 
999 
999 

-17 
- 1 3  
- 1 1  
-10 
-7 
- 1  
4 
5 
4 
2 

0 
1 

-2 
-5 
-8 
-8 
-5 
- 1  
2 
3 

0 
2 

-3 
-2 

999 
999 
999 
999 
999 
999 
999 
999 
999 

-26 
-26 
-27 
-29 
-29 
-28 
-27 
-25 
-22 
-2 I 
-2  I 
-23 
-26 
-28 
-29 
-28  
- 2 6  
-2 3 
-17 
-13 
-13  
-16 
-2 1 
-22 
999 

999 
999 

999 
999 
999 
999 
999 
999 

TEMP AINUS 
- 1  

DEG C M 5 

COFPONENT - 
-22  -26 
-19 
-20 
-2 I 
-18  
-15 
-13  
-10 

-7 
-4 
-2 
-4 
-7 
-5 
-6 

-17 
-6 

-19 
-20 
-22 
-22 
-2 5 
-29 
-32 
-32 
-34 
-3Y 
-42 
-42 
-43 
-44 
-45 
-48 
-49 

-16 
-13  
-8 
-5 
-4 
-4 
-2 

1 
3 
3 
2 
2 
1 

- 1  
-5 
-9 

-10 
-7 
- 3  

1 
3 
3 

0 
1 

- 1  
-2 
-2 
-2 
0 
0 

0 
1 

2 
I 

-25 
-25 
-27 
-28 
-28 
-27 
-26 
-25 
-23 
-2 I 
-2 I 
-24 
-28 
-30 
-3 I 
-28 
-24 
-20 
-16 
-13 
-13  
-16 
-19 
-19 
-17 

-12 
-14 

-13 
-13  
-13 
-13  
-12 
-12  

COMPDllEhT 
tMP  WIhDS 

ICG C H S 
-1  - 

-5 4 
-5 5 
-4 6 
O b  
1 3  

-2 -1  
-6 -3 

-5  -1  
-6 -2 

3 0  
-2 1 
-2 1 

5 0  
3 1  

-6 -2 
2 -1  

-2 -2 
2 -2 

-1 -1  
-5 0 
-6 1 
- I  1 

1 3  
3 1  

z 
1 
1 
0 
1 
1 
1 

0 
1 

-1 
0 
0 

-1  
-2 
-2 
-2 

0 
2 
3 
1 
0 
0 
0 
2 
3 
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S - SPHERE 
UG 19 1977 
524 GMT 

COMPONENT 
EMP  WINOS 

- 1  
E G C  M S  

US - STANDARD 
AUG 19 1977 
0537 GMT TD-SPHERE 

IFF ERENCES 

ALT 

KM 

94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61  

- N S  EW 
-80 2 3  - 1 6  
-8 I 
-8 1 
-82 
-85 
-85 
-85 
-84 
-81 
-78 

-77 
-77 

-77 
-79 
-82 
-84 
-83 
-80 
-77 
-7 1 
-67 
-64 
-64 
-67 
-75 
-73 
-69 
-65 
-55 
-5 I 
-50 
-47 
-43 
-36 

20 
13 
5 

-4 
- 1 3  
-19 
-24 
-26 
-25 
- 2 3  
-19 
-14 
-9 
-3 
3 
7 

I 1  
I2 
12 
9 
3 

-5 
-15 
- 2 5  
-32 
-33 
-27 
-17 
-9 
-8 

-12 
-17 
-17 

- 2 2  
-27 
-30 
-32 
-32 
-30 
-28 
-26 
- 2 3  
-20 
-18 
- 1 5  
- 1 2  
-9 
-7 
-5 
-3 
-3 
-4 
-6 

- 1  1 
-I8 
-27 
-35 
-4 I 
-40 
-34 
-28 
-31 
-4 1 
-53 
-60 
-58 

TEMP  YINOS 
COMPONENT 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

999 
999 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
-6 I 
-59 
-53 
-49 
-48 
-46 
-43 
-40 
-36 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
-34 
-39 
-38 
-28 
-14 
-6 

- 1 1  
-7 

- 1 3  

999 
9 9 9  
999 
999 
999 
999 
999 
999 
999 
999 
999 
Y99 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
9Y9 
-56 
-47 
-36 
-29 
- 3 3  
-47 
-61 
-67 
-64 

CMP WINDS 

L G C  M S  
- I  

COMPONENT 

NS EW 

1 2  -2 -15 
10 -6 -7 
1 2  - 1 1  -2  
6 - 1 1  - I  
3 -5 -2 
4 2 -6 
4 5 -8 

0 4 -6 
3 6 -7 

- 1 2  
-9 

-8 

48 
47 

- I  

999 27 
'999 28 
999 29 
999 30 
999 3 1  
999 32 
999 3 3  
- 3 3  34 
-37 35 
-37 36 
- 3 1  37 
-24 38 
-27 39 
-29  40 
-24 41 
- 2 1  42 
-14 43 
-8 44 
-7 45 

- 1 1  46 
-9 

COMPONENT 
WINOS 

M S  
- I  

NS EN 
- 1 6  - 5 1  
- 1 5  -44 
-18 -39 
-22 -36 
- 2 1  -34 
-16  - 3 3  
- 1 1  - 3 3  
-8 -32 
-5 -32 
-2 - 3 3  
-2 -34 
-4 -33 
-7 -31 
-8 -30 
-5 -29 
-3 -30 
-3 - 3 1  
-5 -29 
-5 -26 
-3 -24 
-3 - 2 2  
-4 -19 
-3 - 1 7  
0 -17 

5 - 1 9  
3 -19 

999 999 
999 999 
999 999  
999 999  
999 999 
999 999 
999 9 9 9  

3 - l a  

COMPOI~IENT 
TEElP 'X INDS TEMP WINDS 

DEG C M 5 l l l G  C M 

COMPONENT 

- I  

NS EN I N S  EW 
-30 - 1 3  -S5 

-3 I -2 -27 -14 -46 
- I  3 -4 

-25 
-22 
-2 I 
-19 
-18  
-18  
- 1 5  
- 1  I 
-10 
-7 
-6 
- b  

-10 
-9 

-10 
-14 
-18  
-19 
-2 1 
-25 
-26 

-31 
-33 
- 3 5  
-34 
-36 
-39 
-4' 
-46 
-4 7 - 4 6 

- 2 n  

-19 
- 2 3  
-2 3 
-19 
-13 
-8 
-3 

- 1  
- 1  

-3 
-6 
-7 
-5 
-4 
-5 
-4 
-2 
0 

- 1  
-3 
-3 

1 
5 
5 
2 

- 1  
-2 
-2 
-2 
0 
2 
2 

-40 
-36 
- 3 3  
-32 
-32 
- 3 3  
-34 
-35 
-35 
-34 
-32 
-3b  
-29 
-30 
-30 
-29 
-25 
- 2 2  
-20 
-19 
-17 
-17 
-18 
-20 
-19 
-17 
-14 
- 1 3  
-14 
-14 
-14 
- 1 3  

- I  
- 1  
-2 
-3 
-2 
0 
2 

1 
1 

1 
1 
1 
0 

- 1  
-2 

3 
1 

3 
2 

0 
1 

2 
1 

0 
- 1  

- 1  
0 
1 
1 

- I  
1 

-2 
-2  
- I  
- 1  
- I  

U 
0 
0 

0 
1 

1 
2 
2 
0 
0 
0 
0 

- 1  
0 
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APPENDIX D 

LISTINGS AND PLOTS OF USSR(STANDARD) AND US(SPHERE) DATA 

The da ta   o f   Append ix  D i s  s i m i l a r   t o  Appendix C except   that   data  f rom  the 

USSR(standard)  technique i s  compared w i t h   t h e  Sphere  data. 
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AUG 12  1977 

COMPONENT 

9 2  

8 9  
-104  90 
-100 91  

-95  

-106 87  
-107 88 
-106 

, - .  
I - .  

86 
8 5  
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48 
47 
46 
4s 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
3 3  
3 2  
3 1  

29 
3 0 

27 

- 

28 

EMP WINDS 

E G C   M S  
- I  

-38  3 -31 

COMPONENT 

NS  Ed  

-33 
-32 
-22 
-15 
-9 
-3 
3 
1 

- 1  
-3 
-4 
-6 
-3 
-6 
-8 
-5 
0 

-3 

-15 
-8 

-26 
-36 
-39 
-30 
-2 6 
-23 
-33 
-34 
-40 
-53 
999 
999 
9 9 9  

13 
14 
I 1  
8 
7 
5 
3 
0 

-2 
- 1  

3 
I 

3 
4 
5 
5 
5 
4 
4 
3 
4 
4 
2 

-2 
-4 
-4 
-2 
3 
8 
7 

999 
9 9 9  
9 9 9  

-38 
-42 
-43 
-40 
-37 
- 3 5  
-33 
-32 
-3 1 
-3 1 
-3 I 
-3 1 
-3 I 
-31 
-32 
-32 
-30 
-26 
-2 1 
-18 
-18 
-20 
-2 1 
-19 
-15 
-14 
-13 
-14 
-16 
-17 
999 
9 9 9  
999 

TEMP AINDS 

DCG  C M S 
- I  

COMPONENT 

9 9 9  
NS EW 

-24 
999 
999 
999 
9 9 9  
999 
-9 
-4 
-5 

-10 
-9 

-8 
-9 

- 1 3  
-14 
-10  
-9 

-10 
- 1 2  
- 1 3  
-16 
-28 
-28 
-28 
-28 
-3 I 
-32 
-33 
-34 
- 3 3  
-37 
-40 
-40 
-4 1 

4 
2 
I 
0 

- I  
-2 
-3 
-4 
-4 
-3 
-2 

3 
I 

5 
7 
7 
6 
4 
2 
2 
4 
3 
4 
3 

-5 
-10 
-7 
-2 
2 
6 

-7 
S 

0 
0 

-26 
-28 
-30 
-33 
-36 
-37 
-35 
-34 
-34 
-35 
-38 
-39 
-37 
-33 
-32 
-33 
-32 
-28 
-22 
-20 
-2 1 
-22 
-25 
-23 
-17 
-13 
-12 
-15 
-18 
-22 
-14 
-16 
-15 

EHP  WINDS 

E G C  H S  
-1  

COMPONENT 

NS EW 
1 7  

-6 
-7 
-6 
-8 

-4 

-10 
-3 

-8 
-2 

-10 
-4 

-9 
-5 
- 1  
-2 

1 1  
8 

2 
-5 
-9 
0 
0 
7 

16 

-i 

-1  1 
-13  
-11  

-9 
-9 
-8 
-7  
-4 
-1  
-1  
0 
0 
2 
3 
2 
1 

-1  
-2 
-2 

1 
-1 

0 

-3 
I 

-6 
-3 
0 

- 1  
-2 
-2 

12 
14 
13 
7 

-2 
1 

-2 
-2 
-3 
-4 
-7 
-8 
-6 
-2 
0 

-1  
-2 
-2 
-1  
-2 
-3 
-2 
-4 
-4 
-2 

1 
1 

-1 
-2 
-5 



50" 

45" 

4 0" 

35" 

3 0.- 

25" 

TEMPERRTURE M E R I O l O N R L  .ZONFIL 

20 : 4- L : : : : : : : :  : : : : : : : : : !  

-100 -50  0 -50 0 5 0  -50 0 50 
( ' C J  MPS f lPS 

US - SPHERE 2032 CNT 8/16/77 
USSR - STRNURRO - - -" 2029 GHT 8/16/77 



I US - SPHERE 
AUG 19 lY77 
0125 GFlT 

U55R - STANDAHU 
AUG 19 1977 
0120  GMT I D I F F t H E N C t S  

C155R-US 

ALT TEMP WINDS l C i 4 P   d I N D 5  TEMP  WIfrD5 
COMPONENT 

- 1  - 1  - 1  

COMPONENT I I COMPUNENT 

Kt4 

9 3  I -83 - I  17 I 999  Y99  YY9 I 
OEG C I4 S 

N 5  EW 
UEG C M S DLG C M 5 

N S  E k  N S  EW 

92 

- 1 9  89 
-81 Y O  
- 8 1  91 
-82 

87 -76 
8 6  -76 

nn -77 

85 

-78 n 3  

-70 

-76 H I  
no -77 
19 -7n 

7 1  -80 

75 - 8 3  

d4 

-77 d2 

-76 

T I 3  

-82 76 

-80 

-85 74 
73 -86 

7 1  
70 

4 1 5  12 
-82 
-132 

69  
-66 6R 
- T l  

-26 6 0  
- 3 0  6 1  
-35 62 
-40 h 3  
-44 64 
- 4 9  65 
- 5 1  66 
-57 6 1  

-15 
-9 

-17 
-17 
- 1 5  
- 1 2  
-7 
-2 
4 

10 

LO 
15 

24 
26 
Lb 
24 
2 1  
15 

8 
- I  

-1 I 
-LO 
-24 
-22 
- I 2  

0 
9 
9 
2 

-9 

- 2 2  
-2  3 

- 1 8  

33 
47 
57 
64 
66 
6 3  
58 
5 1  
42 
33 
24 
15 
6 

- 3  
- 1  1 
-1Y 
-25 
- 3 1  
-35 
-37 
-37 - 34 
-26 
-14 
-4 
-2 

-10 
-24 
-38 
-64 
-42 
-36 
-3  I 

999  
999 
999 
999 
99Y 
999  
999  
999  
939 
999 
999 
999 
999  
999 
- 8 2  
-8 I 
-80  
- R O  
-80 
-8 1 
-8 I 
-80 

-76 
-73 
-70 
-65 
-61  
-56 
- 5 1  
-46 
-42 
-36 

-7n 

Y99 

999 
999 

999 
999 
999  
9YY 
999  
999 
9Y9 
9 9 9  
99Y 
999  
999  
999 
999  
Y99 
999  
999 
999 
Y99 
999 
-20 
- 1 6  
-14 
- 1 2  
- 1  1 
-1 1 
- I  I 
-12 
-13  
-14 
-14 

999 
9Y9 
999 
999 
V Y Y  
Y99 
99Y 
999 
999  
9Y9 
9Y9 
999  
Y99 
999 
YY Y  
999 
Y99 
999 
YY9 
999  
9Y9 
999 

- 1  
-6 

-11 
-15 
- 1 8  
-20 
-22 
-23 
-24 

-26 
-25 

-2 
- I  
2 
3 
5 
5 
4 
2 
4 

-5 
- I  

- 1 3  
-14 
- 1 2  
-12 
- I  I 
-1 I 
-12 
-12  

4 25 
6 8  

-2 -7 
-I2 - 1 3  
-20 - e  
-20 4 
- 1 3  I6 
-3 21 
5 I n  
n I I  
9 5  

ALT 

KM 

5 ‘1 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
4s 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
3 3  
3 2  
3 1  

2s 

- 

30 

:MP WINDS 

: G C  H S  
- 1  

-20  -21  -28 

CDHPOlvENT 

NS EW 

-14 
-15 
-17 
- I n  
-16 
- I  I 
-4 
- 1  

1 
-5 
-2 
-5 

-11 

- 1  I 
- 8  

-17 
-22 
-2  I 
-17  
-19 
-28 
- 3 3  
-35 
999 
999 
Y99 
999 
999 
999 

-n 

- 1 7  
-1 3 
- I  I 
-10 
-7 
- 1  
4 
5 
4 
2 
I 
0 

-2 
-5 
-8 

-5 
- 1  
2 

2 
3 

0 
-3 
-2 
999 
999 
999 
999 
999 
999 

-n 

-26 
-26 
-2 7 
-29 
-29 
-28 
-27 
-25 
- 2 2  
-2 I 
-2 I 
-23 
-26 
-2 8 
-29 
-28 
-26 
-23 
-17 
- 1 3  
-13 
-16 
-2 1 
-22 
999 
999 
Y99 
Y99 
999 
999 

I I E M P  MINDS 

X G  C M 5 
- 1  

COMPCJNtNT 

-35 - 1 3  -2n 
N S  tW 

- 3 1  - 1 1  
-28 -8 
-24 -4 
-21 - 1  
-18  - 1  
-16 -6 
-14 -12 
-13 -12 
-10 - 4  

-8 6 
-7 I3 
-7  I2 
-7 2 
-7 -10 

-13 - 3  
-8 -9 

-19 -13  
-21 0 
-22 1 1  
-23 -6 
-23 7 
-28 -5 
-31 -3 
-33 - 1  
- 3 3  -3 
-37 -7 
- 3 9  I 
- 4 0  -2  
-42 3 
-42 3 

-30 
-34 
-38  
-40 
-37 
-27  
- 1 4  
-9 

-16 
-25 
-27  
-2 I 
-23 

-40 
-33 

-36 
-2 1 
-22 
-19 
-4 

-16  
-16 
-2 1 
-25 
-18 
-10 
- 1 3  
-10 
-15 
-26 

tHP YlNDS 

E G C  M S  
- 1  

-15 8 0 
- 1 7  6 -4 
-13 5 -8 

-7 7 - 1 1  
- 3  9 -11 
-2 6 -8 
-5 -5 1 

-10 -16 13 
-12 -17 16 
-11 -8 6 

- 3  4 -4 
-5 12 -6 
-2 12 2 
1 4 3  
4 -5 -5 

-2 5 -8 
0 - 1  -11 

-2  -8 5 
1 1 1  

- 1  9 -2  
-6 -9 9 
-4 5 - 3  
0 -5 0 
2 0 0  
2 1 -3 

COMPONENT 

NS E Y  



TEMPERf iTURE M E R I D I O N R L  ZONRL 

-100 -50 0 
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-50  0 so -50 0 50 
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US - SPHERE 0125 CMT 8/19/77 
USSR - STRNOPRO - - - - -  0120 M I T  8/19/77 



AL T 

KM 

- 
9 4  
9 3  
92 
9 1  
90  
8 9  
It8 
n7 

n5 
8 4  

8 6  

8 3  
8 2  

8 0  
7 v  
7 8  
77  
7 6  
75 
7 4  
7 3  

7 1  
72  

10 
6 9  
6n 
6 7  
66 
6 5  
6 4  
63  
6 2  
6 1  

n l  

b - 5PHCHE 
Ub 19  1977 
524  GMT 

COhPOlrENT 
EMP k I N O 5  

- 1  
t G C   M S  

-80 2 3  -16  
NS EW 

-n 1 
- 8  I 
-82  
-85 

- 8 5  
- 8 4  
-8 1 
-78  
-7 I 
-71  
-7 7 
- 7 9  
-82  

- 8 3  
-80 
-77 
-7 I 
-67  
-64  
- 6 4  
-67  
-75  
- 7 3  
-69  
-65  
-55 
-5 1 
-50 
-4 7 
-4 3 
- 3 6  

-n5  

-84  

2 0  
1 3  

5 
-4 

- 1 3  
-19  
- 2 4  
-26 
-25 
-2 3 
-19  
-14  

-9 
- 3  

3 
7 

1 1  
12 
12 

9 

-5  
3 

-15  

-32  
-25  

- 3 3  
-27  
-17  

-9 
-8  

-12  
-17  
-17  

-22  
-27  -30  

-32  
-32  
- 3 0  
-28  
-26  
- 2 3  
-20   -18  

-12  
-15  

- V  
-7  
- 5  

- 3  
- 3  

- 4  
-6 

- I  I 
-18 
-27  

- 4  I 
-35 

-40 
-34  
-28  
- 3 1  
- 4  1 
- 5 3  
-60  
-58  

USSR - STANDARD 
Ab6 19  1977 
0 5 0 7  GMT 

COPPOPltNT 
TEMP 41NG5 

- 1  
DEG  C M S 

N 5  EW 
999   999  999 
9 9 9  
999 
9 9 9  
9 9 9  
999  
9 9 9  
999 
9 9 9  
'199 
9 9 9  
9 9 9  
9 9 9  
9 9 9  
9 9 9  
999 
9 9 9  
9 9 9  
-83  
- 8 1  
-78  
- 7 7  
-75 
-7  4 

-72  
- 7 3  

-68  
-70  

-65 
-62  
- 5 8  
-54  
-49 
- 4 4  

999  
9 9 9  
999  
9 9 9  
999  
9 9 9  
999 
999  
999 
999 
9 9 9  

9 9 9  
999  

9 9 9  
999  
9 9 9  
999 
9 9 9  
999  
999 
9 9 V  
9 9 9  
9 9 9  

9 9 9  
9 9 9  

9 9 9  
9 9 9  
9 9 9  
-2 3 
- 2 4  
-26  
-20  
-30  

9 9 9  
V 9 9  
999  
9 9 9  
9 9 9  
9 9 9  
999  
'199 
9 9 9  
9 9 9  
9 9 9  
9 9 9  
999 
9 9 9  
999 
9 9 9  
9 9 9  
9 9 9  
9 9 9  
YV9 

9 9 9  
999  

9 9 9  
999  
999 
999  
9 9 9  
9 9 9  
- 3 1  
- 3 8  
- 4 4  
-48 
-5 I 

SSk-us 
I F F L R E N C E S  

EMP WIlvDS 

L G C   Y S  
- 1  

COMPONENT 

NS EW 

-10 
-6 

-1 I 
- 1 3  
- 1 1  

-7 
2 
1 

- 1  
- 3  

-10  
- 1 1  - 1 4  0 

-7 - 1 4  9 
-6 - 1 1  1 2  
- 8  - 1 3  7 

-n - 1 6  3 

ALT 

KM 

60 
5 9  
5 8  
57  
5 6  
5 5  
5 4  
5 3  
52 
5 1  
5 0  
4 9  
4 8  
4 7  

4 5  
4 6  

4 4  
4 3  
4 2  
4 1  
4 0  
39  

37 
36  
35  

3 3  
34 

32 
31 

2 3  
30 

- 

3n  

EMP  WINDS 

E G C  M S  
-1  

- 2 9  -16  -51  

COMPONENT 

a 
- 2 4  
- 2 4  
- 2 0  
-17 
- 1 4  
-12  

-10 
-9 

-8 
-5  
-2 
- 1  

- 1  I 
-9 

-7 
-8 

- 1 4  
-2 1 
- 2 4  
-29  
-2 7 
- 2 4  
-3 I 
-37 
-37  
- 3 3  
9 9 9  
9 9 9  
9 9 9  
9 9 9  
9 9 9  

-15  
-18 
- 2 2  
-2 1 
- 1 6  
- 1  1 

-8  
-5 

-2 
-2 

-4  
-7 
-8  
-5 
- 3  
-3  
-5  
-5  
-3  
-3  
-4  
- 3  

0 
3 
5 

9 9 9  
3 

9 9 9  
9 9 9  
9 9 9  
9 9 9  

.. 
-44  
-39  
-36  
-34  
- 3 3  
- 3 3  
-32  
- 3 2  
- 3 3  

- 3 3  
- 3 4  

- 3 1  
- 3 0  
- 2 9  
-30 
-31  
- 2 9  
-26  
- 2 4  
-22  
- I ?  
-17  
-17 
-18  
-19 
-19 
9 9 9  
9 9 9  
9 9 9  
9 9 9  
9 9 9  

TEMP NINDS 
-1 

DEG C M S 

COMPONENT 

u 
-39  - 3 1  -51  
-35 
- 3 1  
-28  
-25  
- 2 4  
-22  
-20  
-18 

-12  
-15 

-9 
-8  
-8 

-10  
-13  
-15  
-16  
-18  
-2 1 
-25 
-27  
-27  
-28  
-29 
-30 
-33  
-36 
-4 1 

- 4 3  
-42  

-45  

~. 
- 3  1 
-30 
-27  
-22 
-16  

-9 
-2 
4 
6 
4 

-3  

-12  
-8 

-24  
-30 
-15 

0 
3 

- 3  
-4 
- 5  
-8 
1 

1 2  
1 1  

- 4  
-5 
-8 
-7  

2 
I 

-50  
-48 
- 4 3  
-37 
-31  
-29 
- 3 1  
-36 

-38 
-39 

-35  
-33 
-27 
-18 
-20 
-3 1 
-36 
-30 
-26  
-17  

-15  
-22  

-15  
-17  
- 2 3  
-20  
-15  
-12 
- 1 3  
- 1 3  
-19 

I M P   M I N D S  

1G C 'M S 
-1 

- 1 0   - 1 5  

COMPONENT - 
- 1 1  -16 

-7 -12 
-8 -5 
-8 -1  

-10 0 
-10  2 
-11  6 

-8 9 
-7 8 
-7  6 
-7 1 
-7 -1  
1 -4 
1 -19  

-6 -27 
-7 -12 
-2 8 

3 5  

4 -1  
3 0  

-3 -5  
0 -1  

3 1  
8 8  
r r  
o -7 

0 
-6 
-9 

-3 
2 
4 
I 

-4 
-6 
-4 
-2  
-2 

3 
11 
10 

-7 
0 

-4 
-2 

5 
-3 

2 
2 
1 

-4 
-1  

-r 
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- 100 -50 0 
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-50  0 50  -50 0 50 
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APPENDIX E 

LISTINGS AND PLOTS OF USSR(PROSPECT1VE) AND US(SPHERE)  DATA 

Appendix E i s   s i m i l a r   t o  Appendixes C and D except  the  comparison i s  US Sphere 

technique  wi th  the  USSR(prospect ive)  technique. 

165 



- 
ALT 

KM 

9 3  
92 
91 
90 
ti9 
8 8  
87  
86 
8 5  

8 3  
8 2  
8 1  
8 0  
7 9  
7 8  
7 7  
76 
7 5  

7 3  
7 4  

7 1  
7 2  

70 
69 
6 d  
67  

65 
66  

6 4  
6 3  
6 2  
6 1  
60 

- 

8 4  

UG I 2   1 9 7 7  
S - SFHERE 

1 1 1  GMT 

E M P  WINUS 
- I  

1EG C bl S 

COMPONENT 

NS E W  
-90 I 3  

,100 
-95 

,104  
,106 
,107 
,106 
,105 
,103 
,100 
-96 
- 9 3  
- 9 0  
-87  

- 7 9  
- 8 3  

-75  
-72  
-70  
-70  - 7 0  
-7 I 
-73  
-77 
-66 
- 5 9  
-46  
-38  
- 3 1  
-37  
- 3 9  
- 3 9  
- 3 4  
-3  I 

10 
8 
4 
1 

-2 
- 5  
-7  
-9 

-10 
-10 
-10 

-9 

-6  
- 5  
-3  
-2 
- 1  

0 
L 

2 
2 

I 
0 
0 
0 
3 
7 

1 1  
13 
14  

10 
13 

- 8  

L 

5 

12  
IO 

15 

22 
18 

26  
2 9  
32 
35 
35 
35 

2 8  
32 

2 3  
I 6  

9 
1 

-6 
-12  
-16 
-17  
-17  
-15  
-17  
- 2 3  
-32  

-48 
-4 I 

-50  
- 4 9  
-46  

n 

USSR - PROSPECTIVE 
AUG 12  1977 
1105  GMT 

COMPONENT 
TCI4P r l l4US 

- I  
D t G  C M 5 

NS EW 
999   999  999  
999  
999  
999 
499  
999 
999  
999 
999 
999 
999  
999 
999 
999 
999 
999 
9 9 9  
999 
999 

-101 
- 9 3  
-84  
- 76 - 70 
-66 
-65  
-66 
-66 
-66 
-63 
-59 
-53  
-46  
-38  

999  
999 
999 
999 
999 
9 9 9  
999 
999  
999  
999 
999 
999 
999 
999 
9 9 9  
9 9 9  
999 
999 
999 
9 9 9  
999 
999 
999 
999 
9 9 9  
999 
999 
999 
999 
999 
- I  I 

-6 
0 

999  
999  
999 
999  
999 
999 
999 
999 
999 
9 9 9  
999  
999 
999 
999 
999 
999 
999 
999  
9 9 9  
9 9 9  
999  
999  
9Y9  
999 
999 
999 
999  
Y 99 
9 9 9  
9 9 9  
-37  
-46  
-52  

SSH-US 
IF fEkENCkS 

LMP WIhUS 

L G C   M 5  
- 1  

COMPbIENT 

NS t W  

- 3 1  
- 2 3  
- 1 3  

- 3  
7 
0 

- 2 3  
-6 

- 2 9  
-26  
-20  
- 1 4   - 2 5  13 
- 1 2  -19 3 

- 7  -10 -6 

- 2 n  

AL T 

K 14 

5 Y  
58 
5 7  
5 6  
5 s  
5 4  
5 3  
52 
5 1  
5 0  
4 1  
4 8  
4 .7 
4 6  
45  
4 4  
4 3  
42  
4 1  
4 0  
39 
38 
37 
36 
3 5  
34 

32 
3 3  

3 1  
3 0  
2 9  
2 8  
27 
2 6  

- t EMP CINU5 

E G C  M S  
- 1  

- 2 9  7 

COMPONENT 

NS Ed 

- 2 9  
- 2 s  
-2 1 
- 1 3  
-10 

-6  
-6 
- 2  
- 3  
-7  

-10 
- 1 4  
- 2 3  
-34  
-40  
-40  
- 4 9  

- 4 4  
-48  

- 4 4  
999  
999 
999  
999  
999  
999 
999 
999  
V99 
999  
999  
9 9 9  
999 

6 
7 
9 
n 
4 

- I  
-6  
-7  
- 3  

2 
6 
6 
3 

- 1  
-6 
-9 
-7 
- 3  

0 
-2 

9 9 9  
99Y 
999 
999 
999 
999 
999 
999 
999 
999 
9 9 9  
999 
9 9 9  

-42  
-37  
- 3 5  
- 3 6  
- 4  I 
-47  
-SO 
-5 I 

-44  
-42  
-42  
- 4 3  
-42  
- 3 8  
- 3 3  
- 3 1  

-30  
- 3  I 

-28  
- 2 3  
999  
999 
9 9 9  
999 
999 
999 
9 9 9  
9 9 9  
999 
999 
9 9 9  
999 
999  

- 4 8  

TEMP AINDS 

D E G  C M S 
- 1  

COKPOIUtNT 

-31  G - 5 6  
NS t d  

-25  

-18  
-2 1 

- 1 6  
-14  
- I  3 
-12  
-12  
- 1 3  
-15  
-15  
- 1 5  
- 1 6  
-17  
-17  
- 1 5  
-17 
- 2 0  
- 2 3  
- 2 4  
-26  
- 2 9  
- 3 1  
-30  
- 3 2  
-32 
-35  
- 3 6  
-45  
- 4 9  
-45  
- 4 3  
-4 3 

9 
7 
0 

-6 
-8  
-6  
-7  
-9 
-9 
-7 
- I  

5 
7 
4 

- 3  
-8  
-8  
-4  
-2 
-6  

- 1  1 
- I  

9 
5 

-1  
- I  

-2 
2 

- 1  
- 3  
- 4  
-2 
-2  

-54  
-49  
-42  
-37  
-37 
-40  
-4 3 
- 4 s  
-46  
- 4 4  
-40  
-36  
-34  
-35  
-35  
-34  
-32  
- 2 9  
-2 7 
- 3 0  
-25 
-16 
-17 
-23  
-23  
-24  
-26  
-27  
-18  
-19  
-15  
- I  1 
- 1 1  

lEMP WINDS 

)tG C M 5 
- I  

COMPUNENT 

-2 - 1  - 1 4  
NS EN 

4 
4 
3 

- 3  
-4  
-7 

-1u 
-6 

-10 
-8  
-5 
- 1  

7 
17  
2 3  
3 1  
3 2  
2 8  
2 1  
2 0  

0 
3 

-9 
- 1 4  
- 1 2  

-5 
- 1  
- 2  
-6  
- 9  
-7  
- 1  

4 
5 
3 
I 

- 1  

-2 
- 1  

- 4  

-17  
- 1 4  

-6 
4 

IO 
IO 

8 
3 

-2 
-2 

2 
7 
8 
3 

-2 
-3  
- I  

I 

-7  
1 



T E M P E R R T U R E   M E R I D I O N R L  ZONRL 

Yl / 

35t 30 

d 

255 20  -100 -5G 0 -50 0 50 -50 0 50 

I " I  MPS NPS 
US - SPHERE I l l 1  CnT 0/12/?? 
USSR - PROSPECTLYE - - - - -  1105 UIl 8/12 /?7 



KM 

94 
93 
92 
91 
90 
89 
88 
u7  
86 
85 
84  
83  
I 2  
8 1  
80 
79 
7 8  
77 
7 6  
75 
7 4  
7 3  
72  
71  

6 9  
7 0  

6 8  
67 
66 
65 
64 
6 3  
62 
6 1  

- 

5 - SPHERE 
JG 15 1977 
942 GMT 

COMPONENT 
E M P '   Y I N D S  

-1 
E G C  M S  

-8  1 65 
NS EW 

-76 
-6fl 
-62 
-56 
-5 1 
-52 
-55 
-60 
-66 
-73 
-79 
-83 
-85 
-87 
-86 
-83 
-8 1 
-79 
-77 
- 7 6  
-75 
-73 
-68 
-65 
-62 
-56 
-49 
-46 
-44  
-4 1 
-40 
-37 
-36 

-5 
13 
31 
46 
58 
6 3  
6 4  
60 
53 
44 
35 
25 
17 
1 1  

6 
3 

. 4  
2 

7 
11 
16 
20 
21 
19 
13 

7 
5 
5 
7 
6 
4 
3 
4 
5 

b4 
59  
49  
36 
21 

7 

-15 
-6 

- 2  1 
-23 
-22 
-20 
-16 
- 1  1 

- 5  
-1 

2 
4 
2 

-2 

-19 
-9 

-29 
-39 
-4 5 
-46 
-44 
-40 
- 3 1  
-36 
-36 

-40 
-38 

USSR - PROSP€CTIVE 
AUG 15  1977 
1935 GMT 

COMPONENT 
TEMP AINDS 

- I  

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

999 
999 

999 
999 

999 
999 
999 
999 
-89 
-83 
-79 
-75 
- 7 2  
-68 
-64 
-61  
-57 
-53 
-50 
-47 
-44 
-40 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

999 
999 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

7 
9 
9 
8 

999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
-32 
-34 
-36 
-36 

) l F F E h E N C E S  
JSSH-US 

lLMP WINDS 

c G C  M S  
- 1  

COMPONENT 

NS EW 

-13  
-8  
-6 
-7 
-7 
-6 

-12 
-11 
-9 
-9 3 4 
-7 6 2 
-7 5 2 
-4 3 4 

-a 

ALT 

K M  

60 
59 
58 
57 
56 
55 
5 4  
53 
52 
51 
50 
49 

47 
46 
45 
44 
43 
42  
41  
40 
39 

3 1  
38 

36 
35 
34  
33 
32 
31 

25 
3c 

2L 
Z i  

- 

4 a  

EMP WINDS 

E G C  M S  
- 1  

- 3 3  0 -39 

COMPONENT 

NS  EY 

-28 
-26 
-22 
-17 
-16 
-15 
-1 1 - 14 

-8 
-4 
-1 

3 
6 
4 
3 

-9 
0 

-17 
-20 
-25 
-24 

-22 
-20 

-32 
-34 
-44 
- 3 3  
-2 1 
-22 
-33 
999 
999 
999 

-6 
-9 
-5 

4 
11 
13 
12 
12 
13 
15 
15 
14  
12 

7 

-3  
1 

-2 
2 
5 
7 
5 
4 
2 
0 

-1 
1 
4 
5 
2 
1 

999 
999 
999 

-37 
- 3 3  
-30 

-33  
-30 

-37 
-39 
-38 
-34 
- 3 3  
-34 
-36 
-38 
-38 
-36 

-27 
-32 

-22 
-17 
-16  
-17 

-18 
-18 

-17 
-15 
-14 
-14 
-15 
-16 

999 
-17 

999 
999 

TEMP Y I N D S  

DEG C M 5 
-1 

COMPONENT 

-36 
NS EW 

-36 
- 3 1  
-25 
-20 
-17 
-17 
-16 
-14 
-10 
-10 
- 1 3  
-11 

-7 
-7 
-6 
-7 
-6 

-18 
-25 
-24 
-24 
-25 

-28 
-27 

-29 
-34 
-35 
-31 
-37 
-40 
-44 
-46 
-45 
-48 

6 

-3 
2 

-8 
-10 

-6 
2 

9 
7 

9 
8 
8 
9 
8 
6 
3 
0 
1 
7 

1 1  
10 
IO 
6 
3 
0 

-5 
-1 

3 
1 

-1 
-3 
-8 

1 
I 

-37 
-37 
-38 
-39 
-4 1 
-44 
-46 
-44 
-40 
-35  
-36 
-44 
-48 

-33 
-42 

-29 
-27 
-23 
-20 
-18 
-19 , 

-23 
-25 
-2 I 
-20 
-14 

-14 
-7 

-18 
-16 
-22 
-18 
-12 

EHP WIFiDS 

E G C  M S  
-1 

COMPONENT 

-3 
NS EW 

3 
-3 

1 
2 
0 

-1 
-1  
-3 

4 
-2 - 9- 

-10 
-10 
-13 
-10 
-10 

-6 
-9 
-8 
-4 

1 
-1  
-7 
-6 

0 
3 

9 

-16 
-4 

-18 
-11 

6 
8 
6 

-3 
-14 
-17 
-1  1 

-5 
- 3  
-4 
-7 
-7 
-5 
-4 
-1  

2 
3 
3 
5 
6 
3 
5 
2 

0 
1 

-4 
-2 
-3  
-2  
-3 
-4 

-4 
0 

-8 
-9 
-8 
-7 
-7 
-6 
-6 
-2 
-2  
-8 

-10 
-4 

3 
3 
0 

-1  
-3 
-2  
-2  . 
-5 
-7 
-4 
-5 

0 
7 
1 

-2 
I 



TEMPERATURE  MERIDIONRL ZONRL 

- 100 -50 0 -50 0 50 -50 0 50 
I ' C )  HPS  HPS 

US - SPHERE 
USSR - PROSPECTlVE - - - - -  1942 M I T  8/15/77 

1955 M I T  8/15/77 

I 



- 
ALT 

KM 

. 9 3  
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
74 
73 
72 

' 71 

69 
70 

68 
67 
66 
65 
64 
63 
62 
61 
60 

- 

5 - SPHERE 
JG 16 1977 
123 GMT 

COMPONENT 
EHP  WINDS 

-1 
E G C  M S  

NS EW 
-87 -71  51 
-85 -65 
-82 -57 
-78 -47 
-74 -35 
-72 -22 
-72 -1 1  
-72 0 
-73 8 
-76 12 
-80 14 
-82 14 
-84 1 1  
-86 7 
-85 1 
-83 -5 
-80 -11 
-78 -16 
-77 -19 
-75 -19 
-74 -17 
-72 -12 
-69 -5 
-68 0 
-62 0 
-58 -5 
-55 -I1 
-51 -15 
-50 -15 
-46 -13 
-36 -11  
-31 -9 
-28 -7 
-23 -5 

63 
74 
81 
85 
84 
79 
72 
64 
55 
46 
38 
31 
25 
20 
16 
13 
1 1  
10 
8 
6 

-5 
1 

-13 
-22 
-3 1 
-36 
-37 
-34 
-27 
-2 1 
-20 
-25 
-33 

USSR - PROSPECTIVE 
AUG 16 1977 
0105 GMT 

TEMP U I N D S  

DEG  C M 5 
-1 

COMPONENT 

999  999 999 
N 5  EW 

999 99b 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 99Y 
999 999 
999 999 
999 999 
999 999 
999 '999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 -26 
-60 -24 
-52 -23 
-45 -21 
-40 -18 
-35 -13 
-30 -9 

999 
999 
999 
999 
999 
999 
.999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
Y99 
999 
999 

-13 
-9 

-13 
-16 
-19 

-26 
-23 

) IFFERENCES 
JS5R-US 

tMP  WINDS 

E G C  M S  
-1 

COMPONENT 

N S  EW 

-10 -9 21 
-11  28 

-6 -10 14 
-Y -10 5 
-9 -9 1 

-7 -4  7 
-7 -6  2 

ALT 

KM 

59 
98 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

- 
EMP WIND5 

E G C  M S  
-1 

N S  E 
-19 -4 -38 

COMPONENT 

w 

-18 -3 
-17 1 
-12 8 
-5  15 
.2  15 
2 8  
8 -4 
8 -13 

-2 -15 
2 -17 

- 1 1  -7 
-9 -11 

- 1 1  -2 
-8 4 

999 999 
-8 5 

999 999 
999 999 
999 999 
999 99.9 
999 999 
v99 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 
999 999 

-4.0 
-38 
-36 
-35 
-35 
-35 
-36 
-37 
-36 
-34 
-29 
-24 
-19 
-16 
-23 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 

TEMP l I N D 5  

DEG C M 5 
-1 

COMPONENT 

-23 
N S  EW 

-30 
-15 

-8  
-4 
-4 
-6 
-6 
-3 

1 
3 
0 

-3 
-5 
-7  
-9 
-8 
-9 
-16 
-19 
-17 
-20 
-20 
-23 
-28 
-32 
-34 
-36 
-36 
-36 
-37 
-40 
-42 
-43 
-47 

-3 
3 

12 
9 

12 
7 
0 
-2 
-1 
0 

-1 
-2 
- 5  
-9 
-8 
0 
4 
-2 
-5 
-7 
-6 
-3 
-2 
2 

-2 
3 

-10 
-4 

-3 
1 

-2 
4 
-2 
-3 

-35 
-40 
-43 
-42 
-36 
-33 
-35 
-40 
-4 1 
-39 
-35 
-30 
-25 
-23 
-24 
-29 
-31 
-28 
-25 
-22 
-20 
-20 
-24 
-27 
-24 
-16 
-1 1 
-17 
-17 
-12 
-13 
-16 
-13 

lEMP WIhDS 

X G . C  M S 
-1 

COMPONENT 

N 5  EW 
-4 1 8 
3 6 5  
9 8 -2 
8  4  -7 

-8 -8 -1 
1 -3 -7 

-8 -8 2 
-11 2 1 
-7 12 -3 
1 17 -5 
2 14 -5 
6 9 -6 
6 2 -6 

-1 -12 -7 
4 -7 -6 

0 -5 -1 



T E M P E R G T U R E  MERIDIONRL ZONRL 

2 51 I 

- 100 -53 0 
I 7 1  

I 
I 

'. 
-50 0 50 -50 0 50 

RPS HPS 
US - SPHERE 0121 U I T  8/11/77 
USSR - PROSPECTIVE - - - - -  0105 U I T  6/16/77 



- 
ALT 

KM 

94 
Y3 
9 2  
Y 1  
90 
8 9  
88 
8 7  
86 

84 
8 3  

- 

n5 

nz 
8 1  
8 0  
7 9  
T8 
7 7  
76 
75 
14 

7 2  
7 3  

7 1  
7 0  
69 

61 
6t 
65 
6 4  
63 
6i 
bl 

6a 

> - SPHERE 
JG I6 1 9 7 7  
I 3 2  GMT 

COMPONENT 
EMP WINOS 

- I  
E G C  M S  

NS EW 
-86 9 - 2 2  
-8  3 
-8  1 
-8  1 

- 8 8  
-9 I 
- 9 4  
-96 
-Y6 
-9 3 
-90 
-86 
-8  1 
-78 
-75 
- 7 2  
-7  1 
-7  I - 7.2 
- 7 2  
- 7 0  
-6 7 
-64 
-65 
-59  
-55 
- 4 8  
-4 1 
- 3 9  
-42 
-46 
- 4 8  
- 4 4  

-n5 

8 
7 
7 
8 
9 

I 1  
15 
18 
2 0  
2 1  
2 0  
18  
14 
10 
5 
0 

-4  
-8 

- 10 
-10  
-8 
- 2  
7 
17 
2 3  
2 2  
I 2  
-3  

- 1 7  
- 2 7  
- 2 9  
- 2 3  
- 1  I 

- 1 8  
- 1 3  
-6 

2 
9 

1 5  

2 2  
1 9  

2 3  
2 2  
2 0  
16 
12  
8 
4 

-4 
0 

- 7  
-10 
- 1 3  
- 1 5  
-18  
- 2  I 
- 2 7  
- 3 3  
-38  
-40 
-39  
-35 
- 3 0  
- 2 6  
- 2 4  
- 2 5  

I USSR - P R O S P E C T I V E  
AUG 16 1 9 7 7  
2 0 2 9  GMT 

T L M P   i r I N D 5  

GEG C r4 5 
- 1  

COMPOFltNT 

999  999  999 
N S  EW 

999 
999 
999 
999 
999 
999 
999 
999 
Y 9 9  
999  
999 
999 
999  
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999  
999 
999 
5199 
999  
999  
999 
999 

. "  

999  
999 
999 
999 
999  
Y99 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
?9 9 
999 
999 
999  
999 
999 
999 
999 
999 
999 
9-99 
999 

6 
6 
6 
5 

Y99 
999 
YY9 
999 
999 
999 
999 
Y9Y 
999 
999 
999  
999  
999 
999  
999 
999 
999 
999 
999 
999  
999 
999 
999 
999 
Y99  
999 
999  
Y 99 
999 
-16 
-19 
- 2 0  
- 2 2  

) I F F E R E N C E S  
JSSFC-US 

I€MP WINDS 

)tG C M S 
-1  

COMPONENT 

N S  EW 

3 3  14 

2 9  4 
3 5  7 

16 3 

ALT ! KM 

60 
59 
58 
57 
5 6  
55 
54 
53 
5 2  
5 1  

49 
50 

48 
47 
46 
45 
44 
43 
42 
41  
40 
39 
38  
3 7  
3 6  
35 
34 
3 3  
32 
3 1  
30 
2 9  
2 8  
2 7  

- 

EMP WlNOS 

E G C  M S  
- 1  

A 
-38  3 -31  

COMPONENT 

- 3 3  
-32  
- 2 2  
- 1 5  

-9 
-3  

3 
I 

- I  
- 3  
-4 
-6 
-3  
-6 
-8 
-5 
0 

-3 

-15 
-2 6 
-36 
-39 
-30 
-2b 
- 2 3  
- 3 3  
-34 
-40 
- 5 3  
999 
999 
999 

-8  

1 3  
14 
11 

8 
7 
5 

0 
3 

- 2  
- 1  

1 
3 
3 
4 
5 
5 
5 
4 
4 
3 
4 
4 
2 

-2  
-4 
-4  
-2  

3 
8 
7 

9 9 9  
999 
999 

-38 
-42  
-43 
-40 
-37 
-35 
- 3 3  
- 3 2  
- 3  1 
-3  1 
-31 
- 3  1 
- 3 1  
- 3 1  
-32 
- 3 2  
- 3 0  
- 2 6  
-2 I 
- 1 8  
-18 
- 2 0  
- 2  1 
-19 
-15  
-14 
-13  
- 1 4  
-16 
- 1 7  
999 
999 
999 

TEMP WINOS 
- 1  - OEG C M S 

999 4 -24 

COMPONENT 

999 
999 
999 
999 
999 

-9 
-4 
-5 

-10 
-9 

-8  
-9 

- 1 3  
-14 
-10 

-9 
-10 
-12  
- 1 3  
-16  
-28  
- 2 8  
- 2 8  
- 2 8  
- 3 1  
- 3 2  
- 3 3  
-34 
-33  
- 3 7  

- 4 0  
-4 I 

-40  

2 -26 
I -28  

-1 -33 
0 -30 

-2  -36 
-3  -37 
-4  -35 
-4 - 3 4  
-3  - 3 4  
-2  -35 

3 -39 
1 - 3 8  

5 -37 
7 -33 
7 -32  
6 -33  
4 -32  
2 - 2 8  
2 -22  
4 -20 
3 -21 
4 -22 
3 -25 

-10 -17 
-5 -23 

-7 -13 
- 2  -12  

2 -15 
6 - 1 8  
5 -22  

-7  - 1 4  
0 -16 
0 -15 

FHP WINOS 
COMPONENT 

. -1 
i G C  M S  - 

-6 
-7 
-6 
-8 
-7 
- 4  

-10 
-3 

- 8  
-2 

- 1 0  
- 4  

-9 
-5 
- 1  
-2 

8 
11 

2 
"5 
-9 
0 
0 
7 

1 6  

-11  12 
-13 14 
-11 13 
-9 7 
-9 1 
-8 -2 
-7 -2 
- 4  -2  
-1 -3 
-1 -4 

0 -1 
0 -8 
2 -6 
3 -2 
2 0  
1 -1 

-1  -2 
-2  -2 
-2 -1 
1 -2  

-1 -3  
0 -2 
1 -4 

-6 -2 
-3  1 

0 1  
- 1   - 1  
-2 -2 
-2 -5 

-3 , -4 



Y 

H 

t- 
A a 

TEMPERRTURE  MERIDIONRL  ZONRL 
90- \ 

8 5- 

80- 

75" 

IO" 

6 5- 
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APPENDIX F 

LISTINGS OF US RADIOSONDE (NWS TYPE 5005) AND USSR RADIOSONDE (TYPE R K Z )  DATA 

During the  intercomparison  exercise a t  Wallops Island, Va., i t  was recognized that  
much of the  rocketsonde  data makes use of a radiosonde prof i le ,   e i ther ,   for   t ie-on  a t  
some ini t ia l   level   for  computation of pressure a t  rocketsonde al t i tudes,  or t o  provide 
a continuous profile from the  surface t o  the t o p  of the rocket  data.  Differences i n  
rocketsonde  temperature and geopotential  heights a t  fixed  pressure  surfaces when  com- 
pared t o  other  rocketsonde measurements can  be attr ibuted t o  lack of suitable  tie-on 
information. I n  order t o  provide  data  suitable f o r  such an analysis,  radiosondes of 
the US and USSR were launched on a single balloon and tracked by the ground equipment of 
bo th  participants. Although analysis of the measurements s t i l l  remain t o  be accomplished, 
t h i s  was, t o  our  knowledge, the f i r s t  time US and USSR instruments were  used t o  measure 
the  exact same  volume of the atmosphere. The radiosonde  instrument used d u r i n g  this test 
was the  typical US National Weather Service  device (5005) and the radiosonde used aboard 
the USSR Research Vessel Akademik Korolev was the RKZ instrument. 
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US RAWINSONDE 

AKADEMIK KOROLEV 

AUGUST 24. 1977 

ALTITUDE 
GEOP  MTR 

4 
128 
250 
453 

1036 
735 

2039 
1526 

2425 

3372 
3146 

4300 
4392 
5615 
5830 
7531 
8515 

10537 
962 1 

10881 
11 702 
11973 
12346 
13046 
13592 
14144 
14746 
15264 
16637 
18031 
18875 
19860 
21032 
22476 
24352 
25S47 
2702s 
27917 
28967 
30067 

PRESSURE 
HE 

1014.5 
1000.0 

963.0 
986.0 

932.0 
900.0 
850.0 

764.0 

681.0 
700.0 

607.0 
600.0 
514.0 

400.0 
500.0 

350.0 
300.0 
263.0 
250.0 
221.0 
212.0 
200.0 
179.0 
164.0 
150.0 
136.0 

100.0 
125.0 

80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
25.0 
20.0 
17.5 
15.0 
12.8 

800.0 

TEMP 
DEG C 

21.8 
20.3 
18.9 

20.7 
18.5 

19.7 
16.6 
12.9 
10.2 
5.5 
4.3 

-0.6 
-1.1 
-6.8 

-18.0 
-8.4 

-24.3 
-32.0 
-39.0 
-42.0 
-48.8 

-54.9 
-51.8 

-59.2 
-60.6 
-62.6 
-64.1 

-61. I 
-62.9 

-58.2 
-55.6 
-53.9 
-53.1 

-50. I 
-51.1 

-47.6 
-46.2 
-41.4 
-39.6 
-32.6 

1446 GMT 

REL HUM DEW PT 
PRCNT DEG C 

89 19.8 

85 
87 18.1 

76 
16.3 
14.2 

80 
66 

17.1 

76 
13.1 

82 
12.4 

9.8 
76 
94 4.6 

6.2 

90 
98 

2.8 
-0.9 

96 
78 

-1.7 
-9.9 

78 -11.5 
72 
65 -29.0 

-21.9 

57 -37.6 
50 -45.4 

D I R  
DEG 
200 
999 
999 

999 
999 

999 
999 

999 
999 

999 
237 
253 
250 
245 
246 
246 
238 
237 
24 1 
243 
239 
237 
236 
242 
239 
248 
242 

263 
226 

187 
228 

22 
107 
88 

199 
64 

106 
8 8  
94 

SPD 
HPS 
11.0 

999.9 
999.9 

999.9 
999.9 
999.9 
999.9 
999.9 

999.9 
999.9 

15.9 
12.9 
13.0 
15.2 
14.8 
16.9 
21.3 
27.5 
27.7 
30.1 
30.6 
31.3 
33.1 
38.0 

28.4 
36.6 

23.9 
14.8 

18.0 

11.9 
10.4 

1 .o 

17.5 
7.6 

14.8 
4.9 

15.3 
17.9 

999 999.9 
. . 14.0 

NS 
MPS 

999.9 
10.3 

999.9 

999.9 
999.9 

999.9 
999.9 

999.9 

999.9 
999.9 

8.7 

4.5 
3.8 

6.3 
6.1 

11.2 
6.9 

15.0 
13.4 
13.5 
15.7 

18.6 
17.0 

17.9 
18.7 
10.5 

6.9 
16.7 
2.2 

10.3 
8.0 

-0.9 
2.2 

-0.5 
4.6 

-6.5 
4.3 

-0.6 

999.9 
1 .o 

EU 
HPS 

999.9 
3.8 

999.9 
999.9 

999.9 
999.9 
999.9 
999.9 
999.9 
999.9 
13.3 
12.3 
12.2 
13.8 
13.5 
15.5 

23.1 
18.1 

24.2 
26.9 
26.3 
26.3 
27.4 
33.5 

26.3 
31.5 

13.1 

17.9 
17.1 

1.3 
8.9 

-0.4 

-17.5 
-7.3 

-13.3 
1.6 

-14.7 
-17.8 
-13.9 
999.9 
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f 

US RAWINSONDE 

AKADEMIK KOROLEV 

AUGUST 24 .   1977  

ALTITUDE 
GEOP MTR 

4 
9 0  

265 
5 5 2  

1 0 0 0  
1 4 8 9  
1 6 4 1  

2002 

2698 
2432 

3065 
3111 
4095 
4 3 5 6  
4396 
4652 
5247 
5530 

188n 

5 7 8 9  
7 4 8 9  
7 5 8 3  
7 9 0 9  
8472 
8 5 9 8  
9571 
9 9 5 4  

1 2 2 7 1  

1405 1 
13971 

15164 
14603 

15569 
16228 
16524 

1 0 8 1 9  

17889 
1 8 7 1 6  

20832 

24089 

19683 

22247 

25258 
26706 
26838 

PRESSURE 
HI3 

1010.0 
1000.0 
980.0 

900.0 
948.0 

850.0 
835.0 
811.0 
800.0 
760.0 
736.0 
704.0 
700.0 
620.0 
600.0 
597.0 
578.0 

517.0 
536.0 

400.0 
500.0 

378.0 
395.0 

350.0 
344.0 

284.0 
300.0 

250.0 
200.0 

150.0 
152.0 

137.0 
125.0 
117.0 
105.0 
100.0 

60.0 
70.0 

50.0 
40.0 

25.0 
30.0 

20.0 
19.6 

80.0 

TEMP 
DEG C 

23.0 
21.5 

20.8 
18.4 

18.3 
16.0 

13.8 
12.9 
10.2 

7.0 
6.6 

-1.3 
-2.5 
-2.7 
-3.2 
-5.0 
-6.7 
-8.4 

-19.0 
-21.5 
-24.9 
-25.6 
-33.5 - 3.7.2 

-56.5 
-44.9 

-65.7 
-65.6 
-63.7 
-64.0 
-64.1 
-66.1 
-64.1 
-65.2 
-59.5 
-57.7 
-57.3 
-55.5 
-54.2 
- 5 2 . 1  
-50.1 
-49.4 

14.n 

8.7 

-18.4 

ASCENSION f A.K.3 

37.450 N 75.270 W 

2315 GMT 

REL HUM 
PRCNT 

8 4  

9 0  
8 6  

95  
95  
8 8  
9 1  
7 3  
81  
9 4  
55  
8 9  
9 0  
97 
6 5  
6 0  

IO0 
LOO 

9 6  
87 

IO0 
9 3  

6 b  
8 4  
8 9  
6 5  
50 

DFW PT O I R  
OEG C DEG 

20.2 320 
19.0 9 9 9  
16.7 9 9 9  
19.9 9 9 9  
17.4 9 9 9  
13.9 9 9 9  
1 3 . 3  216 
9.0 2 1 4  
9.6 212 
9.3 2 1 4  
0.2 215 
5.2 2 0 3  
5.1 2 0 3  

-1.n 203 
-8.5 208 
-9.5 2 0 9  
-3.2 219 
-5.0 233 
-8.4 2 3 3  
-8.9 2 3 4  

-19.3 228 
-19.0 22Y 
-25.8 232 
-26.9 237 
-26.9 237 
-37.7 239 
-43.9 240 

236 
243 

238 
240 
257 
26  I 
263 
26R 
263 
244 

275 
302 

322 
242 

LO4 
8 8  

MPS 
SPD 

999.9 
5.0 

999.9 
999.9 
999.9 
999.9 

11.1 
12.5 
12.5 
14.2 
17.0 
16.3 
16.2 
18.9 
17.6 
17.4 
17.4 

18.2 
18.1 

18.0 
22.3 

7.3.2 
22.3 
71.4 
76.2 
75.0 
29.7 

36.2 
35.9 

73.4 
33.2 

17.0 
17.3 
15.6 
13.8 

3.3 
1.6 
0.7 

18.1 
3.d 

8 . 8  

22.n 

78.9 

999  999.9 
. . .  999.9 

NS 
WPS 

999.9 
-3.8 

999.9 
999.9 
999.9 
999.9 

9.0 

10.6 
10.4 

13.8 
11.9 

14.9 
15.0 
17.4 
15.5 
15.2 
13.5 
10.9 
11.0 
10.6 
14.8 
14.9 
14.2 
12.2 
11.6 
13.6 
12.5 
13.6 
16.3 
19.0 

7.7 
3.8 
2.1 
0.6 
I .8 

-1.8 
6.1 

-0.1 
-0.6 

-0.5 
1.8 

999.9 
2.1 

999.9 

18.1 

MPS 
3.2 

999.9 
999.9 

999.9 
999.9 
999.9 

6.6 
7.0 
6.7 
7.8 
9.8 
6.5 
6.3 
7.4 
8.3 
8.4 

11.0 
14.4 
14.5 
14.6 
16.6 
17.2 
18.4 
18.6 

22.4 
18.0 

21.6 

23.8 
26.4 

30.5 

32.3 
3 1 . 4  

23.1 
16.9 
17.3 
15.5 
12.4 

2.8 

0.4 
I .6 

-18.1 
3.4 

999.9 
- 8 . 6  

999.9 

En 
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US RAWINSONDE 

AKAUEMIK  KOROLEV 

AUGUST 2 5 ,   1 9 7 7  

ALT I TUDE 
GEOP MTR 

4 
1 5 8  
5 5 6  
8 1 6  

1 0 4 6  
1 0 6 5  
1 3 4 1  
1 5 2 6  
1 5 9 6  
1 8 5 8  
2 0 3 3  
2 6 9 1  
2 9 9 8  

4 3 9 6  
3137 

4 7 2 5  
5007 
5 8 4 2  

6 2 4 2  
5 9 8 5  

7 3 0 5  
7 4 5  1 
7 5 4 2  
8 5 1 5  
9 5 9 9  

1 2 2 5 8  
1 0 8 2 6  

1 2 8 1 6  
1 4 0 5 0  
1 4 1 3 3  
1 5 1 7 3  
1 6 5 3 9  
1 6 6 0 1  
17927 
1 8 7 6 2  
1 9 7 2 8  
2 0 8 8 2  
2 2 3 1 3  
24   179 
2 5 3 6 8  
2 6 8 3 3  
2 7 7 1 5  
2 8 7 4 4  
2 9 9 6 4  
3 1 4 6 4  
3 2 9 7 1  
3 3 8 8 0  

PRESSURE 
Mi3 

1018.4 
1000.0 

954.0 
925.0 
900.0 
898.0 
869.0 
850.0 
843.0 
817.0 
800.0 
739.0 
712.0 
700.0 
600.0 
576.0 
556.0 
500.0 
491.0 

413.0 
475.0 

405.0 
400.0 
350.0 
300.0 
250.0 
200.0 
183.0 
150.0 
148.0 

100.0 
125.0 

99.0 
80.0 
70.0 
60.0 

40.0 
50.0 

30.0 
25.0 
20.0 

15.0 
17.5 

12.5 
10.0 

8.0 
7.0 

TEMP 
DEC C 

16.2 
15.0 
13.6 
14.6 
13.1 
13.0 
14.2 
13.2 
12.8 

10.5 
11.3 

8.5 
8.9 
8.4 
3.6 

-2.2 
1.0 

-5.7 
-6.5 
-9.5 

-17.1 
-19.6 
-20.3 
-28.3 
-37.6 

-57.2 
-48.4 

-59.5 
-62.9 

-63.2 
-63.3 

-64.8 
-64.7 

-58.4 
-59.9 
-57.4 
-56.4 
-52.5 
-50.5 
-49.1 
-48.2 
-46.6 

-44 .  I 
-44.8 

-43.2 
-41.2 
-40.4 

ASCENSION 1 A.K.4 

37.450 N 75.270 w 

1 1 3 4  GMT 

REL HUM OEM PT 
PRCNT DEG C 

9 0  
82 

14.5 

6 3  
11.9 

62  
6.6 
7.4 

54  
54 

4.1 
3.8 

4 1  
42  I .4 

0.2 
41  
54  

-0.2 

58 2.5 
2.2 

42 -3.7 

D I R  
DEG 
360 
9 9 9  
9 9 9  
9 9 9  
9 9 9  

9 9 9  
9 9 9  

9 9 9  
9 9 9  

3 1 4  
306 
2 9 7  
300 
2 9 9  
285 

278 
2 7 4  

2 9 7  
3 0 0  

2 8 4  
28R 
2 8 0  
2 8 3  
2 7 7  
266 

251 
261 

2 4 7  
2 7 5  
2 7 8  
272 

2 7 3  
272 

2 8 3  
2 4 4  
296 

112 
95  

2 9  
92 
6 7  

9 0  
9 9  

9 2  
84  

8 4  

HPS 
SPD 

999.9 
9.0 

999.9 
999.9 
999.9 
999.9 
999.9 
999.9 
999.9 

11.6 
11.9 
13.1 
12.0 
12.4 
17.4 

11.4 
13.8 

15.2 
15.1 
12.3 
14.4 
10.0 
11.0 
15.7 
16.9 
16.4 
20.9 
23.6 
18.5 
18.6 
18.2 

16.0 
16.5 

11.0 

12.3 
3.3 

9.6 
8.7 

11.5 
5.2 

15.4 
9.6 

14.2 
15.1 

22.0 
17.7 

999  999.9 

NS 
HPS 

999.9 
-9.0 

999.9 
999.9 
999.9 

999.9 
999.9 

999.9 
999.9 

-8.0 
-7.0 
-5.9 
-6.0 
-5.9 
-4.5 

-1.6 
-0.8 

-7.6 
-6.9 
-2.9 
-4.3 
-1.8 
-2.5 
-1.9 

1.1 

6.9 
2.5 

9.2 
-1.7 
-2.6 
-0.7 

-0.7 
-0.5 

-2.5 

-5.4 
1.5 

0.9 

-4.6 
3.3 

-3.8 
0.4 

0. 
2.4 

-1.5 
0.6 

999.9 
-2.3 

FW 
MPS 

999.9 
0. 

999.9 
999.9 
999.9 
999.9 
999.9 

999.9 
999.9 

8.3 
9.7 

11.7 
10.3 
10.8 
16.8 

11.3 
13.7 

13.2 
13.4 

13.7 
11.9 

9.8 

15.6 
10.7 

16.9 
16.2 

21.7 
19.7 

18.4 
18.4 
18.2 

16.0 
16.5 

10.7 
2.9 

11.1 

-8.0 
-9.6 

-11.5 
-2.5 

-8.8 
-15.2 
-14.2 
-15.1 
-17.7 
-21.9 
999.9 

190 



US  RAWINSONOk 

AKADEMIK KOROLEV 

AUGUST 2 5 ,   1 9 7 7  

ALT I TUDE 
GEOP MTR 

4 
1 7 8  
2 3 8  
4 8 8  

1000 
7 6 3  

1 0 6 4  
1 5 4 2  

2 0 4 8  
1 7 5 1  

3156 
4 4 1 0  
5 8 5 8  
7 5 5 6  
8 5 2 9  
9612 

1 2 0 3 1  
1 0 8 4 1  

1 2 2 8 1  
1 3 8 0 1  
14082 

1 5 2 0 5  
14965 

1 6 5 7 9  
I 7 9 5 9  
18797 

LO940 
1 9 7 7 8  

22375 

2 5 4 5 4  
2 4 2 5 5  

2 7 8 2 7  
2 6 9 3 2  

2 8 8 6 3  
30095 
3 1 6 0 4  

PRESSURE 

1020.7 
Mt3 

1000.0 
993.0 

933.0 
964.0 

907.0 
900.0 
850.0 
829.0 
800.0 
700.0 
600.0 
500.0 
400.0 
350.0 
300.0 
250.0 
208.0 
200.0 
157.0 
150.0 

125.0 
130.0 

100.0 
80.0 

60.0 
70.0 

40.0 
50.0 

25.0 
30.0 

20.0 
17.5 
15.0 
12.5 
10.0 

TEMP 
DEG C 

17.2 
15.7 
15.2 
12.9 
13.2 
13.1 
12.8 
12.8 
12.5 
11.5 

9.2 

-5.7 
2.5 

-28.6 
-20.0 

-37.2 
-47.6 
-54.9 
-55.2 
-61.9 
-62.4 

-62.6 
-63.8 

-63.2 
-60.7 
-56.3 
-55.4 
-54.8 
-51.9 

-48.9 
-48.3 

-44.5 
-43.8 
-42.7 
-42.4 
-4G.7 

ASCENSION f A.K.5 

37.450 N 75.270 W 

1 4 4 6  GMT 

REL HUM DEW PT D I R  
PRCNT DEG C DEG 

6 1  
7 2  12.0 360 

5 8  
8.2 9 9 9  
6.9 9 9 9  

4 4  
7 4  n.3 9 9 9  

1.2 9 9 9  

9 9 9  
9 9 9  

9 9 9  
3 5 4  
3 2 9  
30  1 
292 
2 7 0  
2 7 3  
275 
256 
27R 
2 6 4  
2 6 4  
2 5 7  
265 
267 
266 
2 7 h  
2 7 7  
282 

1 0 5  
6 3  

12H 
85 

104 
95  
83 
95 

9 9 9  
8 1  

SPD 
MPS 

999.9 
6.0 

999.9 

999.9 
999.9 

999.9 
999.9 

999.9 

10.0 
7.9 

10.0 
1 3 . 3  

9.4 

17.3 
12.9 

14.6 

23.6 
16.0 

71.3 
18.5 
17.9 
18.6 
16.6 
15.8 

11.9 
17.0 

1.3 
6.2 

10.7 
I .4 

10.9 
14.2 
12.8 
17.3 

999.9 
12.4 

NS 
MPS 

999.9 
-6.0 

999.9 
999.9 
999.9 
999.9 
999.9 
999.9 

-7.0 
-9.3 
-5.1 
-5.0 

0. 

-1.4 
-0.7 

3.5 
-2.3 

2.6 
2.1 
4.2 

0.9 
1.6 

-2.2 
I .2 

-2.1 
-2.5 
-0.6 

0.9 
1.6 

-0.9 
2.6 

-1.7 
1.2 

1.6 
-2.0 

999.9 

EW 
MPS 

999.9 
0. 

999.9 

999.9 
999.9 

999.9 
999.9 

999.9 
0.8 
5.5 

12.3 
0.6 

9.4 

17.2 
12.9 

15.8 
14.2 

23.4 
21.2 
18.0 
17.0 

16.6 
18.6 

15.7 
16.9 

-1.2 
11.6 

-6.0 
-1.1 

-10.7 
-10.6 

-12.7 
-14.2 

-17.2 
-12.3 
999.9 
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US RAWINSONDE 

AKADEHIK  KOROLEV 

AUGUST 25. 1977 

ALT I TUDE 
GEOP HTR 

4 
193 

1005 
297 

1088 
1240 
1568 
1950 
2073 
2457 

4444 
3184 

5510 
5891 
6994 
7587 
8201 
8502 
8563 
9651 
10885 
12335 
13651 
14118 
14535 
15128 
15226 
16599 
17976 
18808 

20946 
lY782 

22373 
24230 
2458Y 

PRESSURE 
HB 

1022.3 
1000.0 
988.0 

900.0 
909.0 

850.0 
884.0 

812.0 
800.0 
764.0 

600.0 
700.0 

525.0 

433.0 
500.0 

400.0 
368.0 

350.0 
353.0 

250.0 
300.0 

200.0 
162.0 
150.0 
140.0 
127.0 
125.0 
100.0 
80.0 

60.0 
70.0 

50.0 
40.0 

28.4 
30.0 

TEMP 
DEG C 
19.4 
19.4 
'19.4 
13.5 
14.0 
14.9 
12.7 
11.2 
11.5 
12.4 
10.3 
3.4 

-4.7 

-15.2 
-7.2 

-19.2 
-23.9 
-27.6 
-27.9 
-3.6 8 
-45;9 
-55.3 
-65.3 
-65.7 
-67.2 
-61.7 
-61.8 
-63.3 

-56.3 
-63.0 

-55.5 
-54.3 
-53.9 
-50.3 
-49.3 

ASCENSILIN d A.K.6 

37.450 N 75.270 W 

2333 GHT 

REL HUH DEd PT 
PRCNT DEG C 

62 12.0 
42 5.2 

61 
30 1.5 

42 -3.7 
6.2 

2 1  -23.4 
22 -25.1 
2 2  -32.1 

D I K  
DE6 

999 
7 0  

999 
999 
999 
999 
1 L b  
54 

307 

277 
300 

305 
314 

3 1 2  
317 
320 
32 1 
320 
320 
330 
309 
310 
312 
288 
292 
310 
310 
310 
31 1 
324 
283 
52 
76 
55 

999 

MPS 
SPD 

999.9 
3.0 

999.9 

999.9 
999.9 

999.9 
4.8 
0.1 
1.8 
5.6 
3.7 
8.2 

10.8 
10.6 
14.1 
17.5 
16.8 

15.8 
15.3 

13.7 
16.3 
13.7 
14.0 
14.2 
14.2 
21.9 
20.1 
15.6 
12.5 
5.5 
3.4 
5.0 
8.7 
6.6 

999.9 

NS 
WP5 

999.9 
-1.0 

999.9 
999.9 
999.9 
999.9 

-0. I 
2.2 

-1.1 
-2.8 
-0.5 
-5.7 
-6.2 
-7.0 

-10.3 
-13.4 
-13.1 

-12.1 
-11.7 

-10.2 
-1 1.9 

-8.7 
-9.4 
-4.3 

-14.0 
-5.3 

-13.0 
-9.9 
-8.2 
-4.4 
-0.8 
-3.1 
-2.1 
-3.8 
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